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THE FATE OF THE LONDON TRAFFIC 
COMMISSION’S REPORT. 


Wuart has been described as. the strongest Royal Commission 
ever appointed, sat for three years hearing evidence and 
preparing reports, until at last the evidences of their 
labours were bound up in eigbt large volumes, and every 
newspaper added its tribute of praise and of appreciative 
criticism. During the sitting of the Commission all pro- 
moters of tube railways were warned off the earth until the 
report was received, and when they ventured to return after 
that event, they were banished again into the darkness of 
space until the Traffic Board, which the Royal Commission 
recommended, should be appointed. There they are still, as 
many as have troubled to hold on to life under such 
chilly conditions, and there they are likely to remain 
until the Government summons sufficient courage to deal 
with the question. 

That much is evident from the discussion which was 
initiated in the Upper House by Lord Leigh on Thursday 
night, February 28th. He and the Lords Onslow, Montagu 
of Beaulieu, Ribblesdale, and Stanley of Alderley, the 
Marquis of Lansdowne, and the Archbishop of Canterbury, 
rated the Government high and low for doing nothing in the 
matter, although the necessity is almost as urgent as when 
the sittings of the Commission ended. It is very urgent 
indeed ; and the proof lies in the fact that the journeys per 
head of the population of Greater London in 1906 were not 
much more than half as many as the journeys per head of the 
populations of -Berlin and greater New York, while the 
streets remain so congested that additional traffic arteries 
are required before strangulated circulation can become 
normal. Lord Montagu of Beaulieu used the phenomenal 
growth of the motor-omnibus traffic as startling evidence of 
the speed with which the traffic problem is changing, and all: 
the time increasing in seriousness. When the Royal Com- 
mission began work the motor-’bus was a curiosity ; soon 
after they finished it had become a pestilence, if we are to 
believe all we read in the correspondence columns of the 
7imes and other papers ; but call it what you will, it carried 
184 millions of passengers last year, and a great deal of that 
was new traffic. 

Parliament may stand still, but London cannot ; it must 
follow the other cities of the world by providing for a con- 
tinual expansion of travel, and the dilly-dally policy of 
successive parties will lead in a few years’ time to a worse 
state of things than that which the Commissioners investi- 
gated. 

We reck no more than Lord Ribblesdale of the 
assurance of the Government that the L.C.C. is not the 
real obstacle to legislation, especially when we read the 
Lord Chancellor’s speech. He, it should be noted, served 
on the Commission, and signed its report without reser- 
vation ; the report which held as strongly as it dared that 
it is not alvisable to make the L.C.C. the traffic authority 
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and arbiter, and that an advisory board for greater London 
should be appointed ; and he, after a great deal of irre- 
levant talk about the housing question, and the real 
functions of the proposed Board, asserted that the whole 
work of providing traffic facilities for the de-congestion of 
London belongs to the Municipality. ‘ He had always been 
a supporter of the L.C.C., and, so far as the tramways were 
concerned, they had been a_ blessing to hundreds 
of thousands of the population, while by the linking-up 
of different sections their usefulness had  béen 
doubled. They ought to do everything they could to 
support the municipality in pushing forward the means of 
locomotion in London, so as to enable the people to get in 
and out. This was not a thing in which the Government 
could do much, and he hoped the new Council would fairly 
consider the subject as citizens of London.” That was the 
County Council electioneering finish to an inept and utterly 
inconclusive speech by a Cabinet Minister, and it wanted 
not the Ear] of Crewe’s snub of the Commission (“ A Traffic 
Soard might be one way of solving the question, but there 
were other ways”), nor his final remark that the Govern- 
ment might plead the greater urgency of other matters as 
an excuse for not dealing with this one, to gauge the 
attitude of the Government. 

Of course, if it were only a question of appointing a 
Traffic Board on the lines of the Commission’s recommend- 
ation, the necessary legislation need be of the smallest, and 
Parliament’s time would be no more occupied than it is in 
passing cartloads of private and non-controversial Bills 
every session ; but the Government were delivering them- 
selves before the new County Council had been elected, and 
doubtless were in fear lest such a Bill should let loose upon 
them the wrath of the L.C.C., which they had not the spirit 
to face. 

We believe it is the intention of the newly-constituted 
Council to take action in the direction of urging the neces- 
sity of the appointment of a Traffic Board upon the Govern- 
ment. We trust that this will prove to be the case—if not, 
then are our hopes dashed, and will be for just as long 
as questions of national importance are discussed in the 
spirit of party politics, which stultifies every good thing. 








For such a youthful battalion the 

The E.E.R.E. Fjertrical Engineers have had their fill 

—— inthe of honours. The work which they have 

ouse. 
done at home and abroad has come 
prominently before the eye of the nation ; and none of the 
praises which have been sung in their ears have been 
redundant or fulsome. 

The Secretary for War singled out the corps, which will 
be associated always with the name of Crompton, for special 
mention in the course of one of the most lucid and masterful 
speeches which we remember to have read. 

If Mr. Haldane gets his way—and he is backed by the 
unanimous voice of the Army Council and the Committee 
of Defence—drastic alterations are to be made in the 
organisation of the auxiliary forces, which are to become at 
last a co-ordinated Second Line; but we may be sure that 
the Electrical Engineers have no such dark days, or such 


patriotic sacrifices, before them as the Militia and Yeomanry, 
for this is what Mr. Haldane says of them :— 


An army cannot go to war without its non-combatant units, with- 
out its army service corps, its army medical corps, its: engineers, 
its telegraphists, its railway men. Where do you get a-more 
magnificent field for drawing these elements from than in the 
second line? You have got the highest technical skill among the 
very men who belong to your Volunteer corps. No finer Engineers 
than those commanded by Colonel Crompton, or those in some of 
the Engineer corps in the North, are to be found. I doubt whether 
the Engineers of the line can compete with them in knowledge 
and intelligence. You bave not only among them a great reserve 
of men, but of officers of the very highest technical skill. 


The grand purpose to be served by the new Second: Line 
will be that of asound and full-reserve for the First Line or 
tegular Army, and Mr. Haldane goes on to say :— 


When we build up our second line, we shall have in view the first 
line and its requirements in these respects, and take some of these 
non-combatant men and train them in the second line, making 
them supernumerary to their corps, bringing them over along what 
I may calla bridge from the second line to the first on mobilisa- 
tion, so that we may get more men for the first line at much less 
expense than if we placed them on a professional footing. In 
nations where they have compulsory service they take men accord- 
ing to their trade. What is more natiral than that we should come 
to the nation itself in the second line, which is the home army of 
peace, but prepared for emergency, and ask them to prepare for 
those services which they can give at much less cost than in the 
organisation of our first line ? 


After the experience of the South African War, we know 
well that the Electrical Engineers do not shirk foreign 
service, and know how to behave like hardened soldiers when 
they get there, and we can assert with confidence that the 
next war—may it be far distant—will find the Corps still 
ready and keen. 

So much are our comrades valued that, in spite of an 
actual surplusage of Engineers in the Regulars, Mr. Haldane 
says :— 

As regards the Engineers, we have got enough Engineers for the 
Regular Forces—we have even a surplus; and it is a great asset to 
the nation that we should have the magnificent technical corps 
that we have in the second line, and that we do not propose to cut 
down—on the contrary, we propose to organise that element rather 
strongly in the second line forces, and thereby have a reserve of 
strength in the case of emergency. -I doubt very much whether 
there is any better class for working in the field, even under fire, 
than you can get in the highly-educated men who are to be found 
in some.of the.corps in various parts of the country. In all these 
cases these men, so far as we want to supply deticiencies in mobilis- 
ation, will get a retaining fee. They will get, of course, a hand- 
some bonus on mobilisation, and they will be paid at Army Service 
rates while they are out for training ; and generally we shall adapt 
the terms of their service to the requirements of their position. 


It is no small satisfaction to us, and we believe it will be 
a source of pride to the members of the corps, to know that 
they are appreciated in this warm and hearty fashion in the 
Council of the Empire. 





SINCE the tentative strike of the elec- 


ae a , tricians of the various Paris Secteurs, now 
etrician ; 
waa , nearly two years past, prudent business 


people have.seen the wisdom of trusting 
no longer to the present concession holders for a continnous 
service, and many of the principal shops, newspapers, rail- 
way companies, banks and newspaper offices have laid down 
electrical plant for their own particular use. But for this 
fact, the complete suspension of the electric light and power 
service in Paris last week would have had far more serious 
consequences even than are recorded elsewhere in this issue. 
The position of Paris lighting companies is pretty well 
known at the present time, and the general public, no less 
than corporate bodies and business people, are anxiously 
awaiting the establishment of a settled policy which will, in 
the first place, enable them to purchase cheap electrical 
energy. The Secteurs into which Paris is divided are 
monopolised by companies whose concessions were established 
for the ridiculously short period of 18 years, expiring in or 
about 1910. Naturally, conditions have eo changed since 
the time when the concessions were granted, and the manu- 
facture of electrical machinery has been so modified, that the 
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Secteurs ‘find themselves utterly unable to furnish cheap 
energy at the present time, or to enter into any negotia- 
tions for the prolongation of their concessions on the basis of 
a great reduction in their scale of charges. Nor are they 
anxious to undertake extensions in their present networks, 
in view of .the fact that all cabling and wiring becomes the 
property of the town on the expiration of the concessions, 
whilst the generating plant remains on their hands, a 
very poor asset in view of the present standing of 
electrical science and application. Thus the companies may be 
considered, and naturally so, in the light of tenants for life, 
who seek every possible profit from their investment, which 
must from its income provide the interest on the capital out- 
laid as well as the redemption of the capital during the life 
of the investment. It can easily be imagined that the con- 
ditions are not conducive to an extension of electric lighting 
in the City. 

The Paris Municipality has been seized of the question for 
the past two years, and, having regard to the interminable dis- 
cussions regarding the advisability of municipal ownership, 
discussions which were undoubtedly prolonged by the rather 
discouraging reports of municipal enterprises, and the 
results thereof, in Great Britain, the only thing to be done in 
view of the impossibility of arriving at a decision, was to 
provide for a temporary means of carrying on the lighting 
service at the end of the present concessions. This was the 
origin of the Mildé-Schneider scheme, which was reported 
in due course in the ELecrrica Review: this scheme was 
favourably reported on by the Prefect of the Seine, and in fact, 
was chosen out of three or four other proposals, French and 
foreign, which were presented to his consideration by the 
municipality, which had previously invited tenders and pro- 
positions from interested parties. 

It is admitted that the Mildé-Schneider scheme is but a 
temporary expedient, but this sort of temporary measure 
has a way of eking out its existence to quite unfore- 
seen limits. This fact, of course, did not escape the 
attention of others besides the promoters and accepters of 
the scheme, that is to say, the men employed in the various 
central stations of the secteurs, to the number, roughly, 
of about 2,000. To their minds the scheme was 
permanent enough to allow a very unstable state of affairs to 
intervene between the expiration of the present concessions 
and the adoption of a final régime by the City of Paris. 
Some six months ago the men formed themselves into a 
syndicate for mutual protection, and the very disagreeable 
state of affairs which took place last week is the result of 
their deliberations regarding the intentions of their future 
employers, and their lack of faith in the half-hearted interest 
taken in the matter by the Municipality and Prefecture. 

Short-lived as the strike was, it was effective as far as 
the men are concerned, for they obtained satisfaction from 
the first competent authorities that met their delegates, some 
24 hours after the strike commenced. Threats were used on 
both sides, but the danger of the situation would admit of 
no bargaining, and satisfaction was promised to the strikers, 
whereupon work was partially commenced in the various 
secteurs. 

People who are well informed consider that the difficulties 
of the situation are not yet at an end ; for, although the 
Prefect. of the Seine has promised to intervene with the 
Schneider-Mildé concession-holders, it is not by any means 
certain that the latter will agree to the onerous new charges 
entailed without some revision of their tariff, which is 
already somewhat high—we believe the figure has been 


given at 8 centimes per hectowatt-hour, although at first it- 


was endeavoured to obtain the price of 5 centimes only from 
the unwilling promoters of the scheme. In any event, cheap 
power and plenty of it appears as far away from the Parisian 
grasp as ever, unless the new scheme of transmitting elec- 
trical energy from the Rhone in time prove to be prac- 


ticable and of commercial interest: This is a matter not 
yet settled, althougn the Rhone transmission scheme is being 
studied as one of the posssible means of supplying electric 
power in bulk to Paris and to intermediate places between 
that city and the Rhone River. : 





For many years we have urged in these 


American columns better methods of burning bitu- 
Boiler Furnace _. ‘ se 
Practice. minous coals, with a view to the avoidance 


of the worst evils of imperfect and 
checked combustion. 

We are not aware that in the early days of our crisade 
the smoke question and the combustion of the soft coals of 
the West had risen into much prominence, but if we are to 
judge from the American technical papers, much has been 
done during the last 15 years, and correct methods of boiler 
setting seem to be the vogue out West. One of the several 
methods is, in the case of underfired return-tube boilers, to 
set the boiler much higher above the grate surface in order 
to provide a furnace of greatly increased volume, so as to 
secure time and space for mixture of air with the gaseous 
products of distillation. Such a method may be combined 
with more or less extensive over-arches of brick, or even 
with a brick furnace extending in front of the boiler so as 
better to ensure the temperature necessary for perfect com- 
bustion prior to the exposure of the flame to the compara- 
tively cold heat-absorbing surfaces of the boiler ; this ques- 
tion of temperature being one on which particular stress has 
always been laid in these columns. In the case 
of water-tube boilers, the Western engineers have very 
largely adopied the Dutch-oven type of furnace, and they 
find that it gives them good results both smokelessly and 
economically. They have also very largely adopted modes 
of furnace construction for water-tube boilers, on the lines 
of the Scotch furnace arranged by the Babcock & Wilcox Co. 
in this country—a furnace which, if not so certainly 
smokeless as one entirely of brick, will nevertheless produce 
results out of all measure superior to anything that can be 
obtained from the common setting which allows the furnace 
products to rise directly from the grate surface and to pass 
unmixed between the cold tubes. 

In the current number of Power a furnace design 
by Mr. Bement is shown, with a long over-arch of brick 
entirely outside the front line of the water-tubes, and a long 
tiled furnace roof laid or threaded upon the lower tubes of a 
Heine boiler, but equally applicable to a Babcock or other 
similar type, all practically as advocated by ourselves for so 
many years. In an editorial on this furnace attention is directed 
to a point which has received little or no previous attention, 
In a fire-brick furnace the temperature attained is high 
and the expansion of the air which enters a furnace at 500° F. 
abs., and is raised to, perhaps, 3,000° F. abs. or more, repre- 
sents so much work done directly by the heat which is given 
up to the boiler as the gases cool in their further travel. 
This, of course, is only a transfer of heat, but may 
have a small balance of advantage. 

Sufficient evidence is already present in correctly-designed 
furnaces in this country to convince any intelligent 
engineer who is not deliberately averse from conviction 
that the combustion of bituminous fuel can be effected 
smokelessly.. Far more evidence is now available in the 
Western States to the same effect, and progress there is 
far more rapid. The problem of combustion is one soluble 
without the aid of asingle patented device. It is customary 
and, no doubt, pleasant to those in authority to lay all the 
blame for smoke upon the poor stoker ; but the best of these 
could not give good results with many of the furnaces at 
work in Great Britain to-day. 
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OF THE NEW PHILOSOPHY. 


By W. M. M. 


In the doctrine of the schoolmen of old, “ Nature abhorreth 
a vacuum,” the which opinion was held until that Galileo 
Galilei set a term of 32 ft. to her abhorrence ; and, likewise, 
Torricelli, working in another fluid, one of 30 in. or there- 
about. But the vulgar imagine that Nature abhorreth 
equally a vacuum and a plenum; for whatsoever is vacant 
seeketh to be killed and the full to evacuate. To which 
also their rulers and councillors agree, so that they make 
waste places in great cities that they may fill the emptiness 
of the vagabond folk and the wastrels. 

Now plenum and vacuum be terms appertaining to 
matter, yet the philosophers of this time maintain that there 
is no matter ; yet not as the sect of the Idealists, who hold 
all things to be but a seeming ; rather they say that matter 
is not, seeing that it is made of electricity, which is of two 
kinds, and the only true entity. Of these kinds the more 
active is like unto a gas of exceeding tenuity and vivacity, 
the particles. whereof they name corpuscules, or little bodies 
—for in the very denial of bodily existence they confess it— 
while the sluggish or inert part they denominate atoms, 
following the nomenclature of the Chymick philosophers, 
whom they chiefly deride. Thus comes it that they deny 
neither plenum nor vacuum, but they put either in the place 
of the other; for what the poets vainly call the ‘empty ” 
air, they hold to be so full of corpuscules that they have no 
space wherein to move, wherefore the air is an obstructor, 
or insulator, of electricity ; but solid brass, or iron, or copper 
is but a vacuity, wherein the electrick gas unceasingly 
passeth to and fro, accomplishing a distance of 60 miles in 
every second of time. 

It is the wont of the sect of the Electricks to meet together 
on the fifth day of every alternate week. Chiefly do they 
worship Mammon, and sit at the feet of Demetrius, the 
coppersmith, yet they pay lip worship to philosophy, and 
would fain hear thereof, if haply they may make gain 
thereby. Therefore there came lately to instruct them a 
certain philosopher, by name Josephus Johannes Ben Thomas, 
who set forth the whole doctrine of corpuscules and their 
movements in metals, with many cabalistic writings on slate, 
and strange calculations. Chiefly he showed that the cruder 
doctrine, that the electric gas beat about freely in the metal, 
could not be maintained, for that their number was so great, 
that twice-sevenfold the heat that raiseth the temperature of 
the metal would scarce suffice for the corpuscules alone ; 
wherefore he supposed that they did not move freely, but 
jumped hastily from atom to atom. Many other strange 
things he set forth, as that the heat that radiateth from a 
metal was of that strange sort discovered by one Réntgen, 
not many years past ; concerning which the parable of the 
prose of M. Jourdain cometh in mind. 

Now when Ben Thomas had made an end, Demetrius 
arose, and gave out that there was none there who had the 
wit to understand any word of that which had been said ; 
but that he had brought thither a certain nobleman, skilled 
in such matters, who would speak for the ignorance of the 
people. But the nobleman comprehended the guile of him, 
and was wary in his speech, saying that he would await the 
written word, nor stumble over the spoken word, that might 
be evaded. Wherein he showed wisdom, for at a table hard 
by was a scribe, who, with ready pen, had taken down 
every winged word, as it came from the lips of Josephus, 
and it is now printed, so that all men may read: nor is 
there therein one sentence that can be fully known and 
proved to be sooth, but all is conjecture and illusion. 

Then there arose a certain woodlander, hight Ben 
Thompas, silvern of hair and speech, who would fain know 
of Ben Thomas the nature of the Corpuscules. Were they 
electrick or material, the electrions of the Lord of Largs 
(called by others electrons), or particles whereon electrick 
charges did ride? Also, he demanded what force did cause 
them to jump from atom to atom, and what reason there 
might be to suppose the force to act in that manner? To 
which Ben Thomas made answer that he knew not the 
nature of electricity, nor that of matter, and that if he 
could say what he meant, or define the terms which he 
used, he should be near to solving the problem of the uni- 





verse. The which answer did greatly arride him who now 
writes of this matter ; for it put him in mind of an answer 
made by a certain barbarian, one who called himself Twain, 
but whose true name, mark you, was Brother Clement. 
This Twain was, fitly, second in a duel, and having the 
choice of weapons left to him, propounded axes. Tereat 
the other second was greatly disturbed, saying that bloodshed 
would ensue. ‘ That's about the size of it,” replied Twain, 
in the dialect of the barbarians, “‘ Now, if it is a fair ques- 
tion, what was your side proposing to shed?” In like 
manner the exponent of the new philosophy had come to 
the assembly of the Electricks, with no other intent than to 
expound and make clear at least one small corner of the 
universe ; and to refuse to explain his terms was even to 
make his mission like unto “ the great French duel.” 








PROCEEDINGS OF INSTITUTIONS. 


Central Station Supply Economics. 
By A. M. TayLor. 


DIscussIon. 


The following written communications were received (bere given 
in abstract) :— 

Mr, J. H. Bowprn (Poplar): I entirely dieagree with the state- 
ment that “storage on consumers’ premises is the only known 
means of providing a load which could be made to, at all times, 
accommodate itself to the amount of spare capacity available from 
the other two ‘classes of load.’” I cannot conceive of any 
possibility of prevailing upon consumers to charge their batteries 
at the precise time at which the plant load-factor drops below the 
economic stage, which I venture to compute at 80 per cent. I have 
found at Poplar that this is a favourable load, and one that is easily 
attained with a well-balanced power and lighting load. To my 
mind the whole argument must be in the question, ‘‘ Can we reason- 
ably hope to find a class of consumer who is willing to accept supply 
only at such time as it is convenient for the undertakers to give it?” 
If so, then I for one am willing to consider the question of giving 
such a supply at a price equivalent to the value of the load 
obtained, which would certainly not be based on Mr. Taylor’s 
system of calculation. And the return I should expect from such 
an ideal consumer would be the actual running cost, plus capital 
charges for service connections, establishment charges, and the due 
proportion of the annual surplus required for reserve fund; the 
further benefit derived from improved station load-factor would 
certainly be acceptable. I think the probability of obtaining this 
class of supply remote. As the station load-factor is the index to 
the standing charges per B.T.U., so is the plant load-factor an index 
to the running costs, but the station load-factor can only be calculated 
on the annual maximum demand, whereas the plant load-factor can 
be arrived at over any period, no matter how short, and I find that 
the custom of calculating each shift is far more useful than taking 
it over the whole year, as Mr. Taylor suggests. A low plant load- 
factor is often an indication of negligence on the part of the 
running staff, and the more often it is recorded, the closer vigilance 
can the engineer exercise over his running costs. The ratio of the 
total capacity of consuming devices connected, to the maximum 
demand on the station, is of paramount importance in determining 
a fair charge for each class of sunply. I consider that it is most 
practicable to assume the whole of the generating wages as stand- 
ing charges, for the simple reason that the capacity of the station 
may be many times multiplied without materially iacreasing the 
running staff, but by increasing the size of the existing units, and 
by the use of mechanical labour-saving devices; the latter being 
provided out of capital, becomes at once a standing charge. It is 
quite safe to assume as standing charges any costs that do not 
necessarily increase with the output, and are solely controlled by 
the station load-factor, viz., coal, water, stores, station maintenance 
and distributing costs. I should like to:corroborate Mr. Taylor’s 
figures regarding the possibility of raising steam, under the con- 
ditions named, from low-grade coal at about 7s. 6d. delivered in 
London, by quoting the following extract from the Poplar elec- 
tricity works steam consumption log-sheet for the week ending 
ending February 1st, 1907 :— 


PoptaR. Mn. Tay Los. 


lb. water per Kw. och fe seg ED 29 

lb. steam used by generators ... ape tes? | 25 

lb. used by pumps and radiation losses 56 4 

lb. water evaporated per lb. of coal ... 61 Cf 

lb. coal per Kw.-hour ... sat «cs 455 4 
Average steam pressure sve nes 178 180 
Average feed temperature... ny 214° 210° 
Average superheat... és cag 913° 100° 
Cost of coal per Kw.-hour __.... ..  0°258d. 16d. 


The above results are combined from coal burned on chain grate 
and underfeed stokers, and the average price of coal delivered 
into bunkers is 10s. 6d, with a boiler load factor of 57°7 per cent. 
Under test conditions I have obtained from slack at 8s. 9d. per 
ton delivered 7:45 lb. water per 1 1b. coal actual, which nearly 
approaches Mr. Taylor's figure of 016d. per unit. 
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‘Mr. C. E. C. SHawFIELD (Wolverhampton): I find myself in almost 
total disagreement with Mr. Taylor’s conclusions. Were we to 
accept them as correct, we should be entirely cut off from the pos- 
sibility of entering into power supply on a commercial basis. If 
electrical engineers desire to obtain even the smallest share of the 
vast field of power supply, they can only do so by selling their 
electrical energy at a price which will enable it to compete ona 
commercial basis with gas and steam. Further, they must be able 
to give a supply of electrical energy when and where it is required, 
without any hampering restrictions as to the period of the day at 
which it may, or may not, be used. The tendency, especially in 
the winter months, appears to be towards starting a little later in 
the morning and working later in the evening, with the result that 
between 4.30 p.m. and 6 p.m. the lighting and the motor loads 
overlap. Under these conditions, therefore, a motor load must of 
necessity be charged with that proportion of the capital and other 
standing charges which are directly incurred in order to supply it. 
I contend, however, that Mr. Taylor greatly over-estimates the pro- 
portion of standing charges which are directly allocable to motive 
power supply, and that so far from its being necessary to charge 
from 13d. per unit upwards for energy sold to power consumers, 
such energy can be supplied at a profit, at a price of from 1d. per 
unit downwards, in practically all cases where the ordinary work- 
ing hours of the consumer are 48 per week and upwards. The 
majority of the central stations in the United Kingdom were 
primarily designed for the purpose of electric lighting, and nntil 
quite recently nearly all extensions of these stations have been 
called for by developments in the lighting load ; traction, although 
supplied from the same station, being regarded as a separate and 
distinct load. I contend that in estimating the cost of supply for 
motive power purposes, such supply should only be charged with 
the capital expenditure incurred in regard to it, and that 
it should not be loaded with those standing charges which 
existed prior to its development, and which would 
have to be paid whether the motor load existed or not. 
If these principles are applied to the case of an existing station of, 
say, 2,000 Kw. capacity, situate in an industrial area with a popu- 
lation of 100,000 to 150,000 inhabitants, it can be shown that it is 
possible for that station to cater for motive power supply at prices 
ranging from 1d. per unit in the case of small manufacturers using, 
say, 12,000 units per annum, down to ‘6d. per unit (or in some cases 
lower) in the case of large manufacturing works with a consumption 
of 2,000,000 units per annum and upwards. The correctness ot the 
principle that I have endeavoured to lay down is admitted by Mr. 
Mr. Taylor on page 18 of his paper. The consumer insists upon 
having a supply of power or light whenever he desires to use it, 
and I am greatly afraid that he would not look with any greater 
favour upon the suggested scheme for placing storage batteries on 
his premises to carry him over the times of peak load on the central 
station. 

Mr. W. A. VicNoLEs (Grimsby): Mr. Taylor’s conclusion that 
the running charges in a moderate-sized station work out at from 
‘2d to ‘3d. is corroborated by the figures obtained in Grimsby, 
which show that existing supply stations, although of small size, can 
offer very low rates for a supply of electrical energy, if the load 
factor is sufficiently good. For a supply to, say, a flour mill where 
the load is absolutely steady during the 24 hours, and the mill runs 
six days out of the seven, supply could be given at less than 4d. per 
unit and a handsome net profit would still be made, even if the 
works were of moderate size. This is assuming the power taken to 
drive the mill at about 800 H.p. I cannot understand how anyone 
could suggest that the charge ascertained at the station should be 
divided by the diversity factor to find the amount chargeable to a 
particular power consumer. Considering the power load only, the 
charge per unit as determined at the station for the average supply 
must be the average amount to be charged to all power consumers. 
Taking Mr. Taylor’s example of motors running with a load factor 
of 7°35 per cent., if it was not for the diversity factor, energy would 
have to be supplied to these motors at lighting rates on account of 
the poor load factor; but, owing to the existence of the diversity 
factor, it is possible to give them a price based on a load of 28 per 
cent. As regards a restricted hours’ supply, I find that it is suitable 
for certain trades, and at the present time there are over 300 HP. 
of motors in Grimsby supplied on this system. In towns liable to 
heavy fog, such a system would have to be introduced very 
cautiously. The price fixed should also be a minimum charge, so 
that very small motors could not get the full benefit of the system, 
as users of such motors can very well afford to pay the ordinary 
rates. In conclusion, I cannot agree with Mr. Taylor that it would 
be at all desirable to put storage batteries in consumers’ premises. 

Mr. S. E. Frepprn (Sheffield): In practice, there may be a con- 
siderable difficulty in getting sub-stations on consumers’ premises 
to take the batteries and accumulators suggested. I have found it 
none too easy to induce large users to grant the comparatively 
limited space and building accommodation needed for the 
static transformers on our own system. Since my previous com- 
munications with Mr. Taylor, many hundreds of horse-power 
of motors have been added to my mains, and the figures for 
connections and average load go to show that the diversity 
of consumers’ demands is maintained at a high figure. Here 
there is, I consider, considerably more variety in the uses to 
which electric motors are applied than might be found in, say, a 
textile or mining district. 

Mr. W. W. Lacxiz (Glasgow) : The whole object of the paper, I 
take it, is to show how we can hope to supply electrical energy at a 
lower figure by reducing the standing charges ; for our running 
charges are now getting as low as we can reasonably expect. The 
method most municipalities are adopting is to reduce the capital 
by writing off depreciation and sinking fund as largely as possible, 
and not by applying what profits there may be to the relief of local 


taxation, or the subsidising of other municipal undertakings, as 
is done in some English towns. In Glasgow, our capital cost 
per kilowatt has been reduced from £131 in 1898 to £75 in 
1905, partly by writing off capital and partly by filling up our 
stations, and so reducing the cost per kilowatt for land and buildings. 
Mr. Taylor says that a supply of electrical energy cannot be given 
to four motors for less than 1°71d. per unit, or £18 1d. 11d. per 
kilowatt of maximum demand. He assumes a capital expenditure 
per Kw. of £100, which is equal to an annual charge of £7 10s. per 
kilowatt, but where does he get the other fixed charge equal to 1d., 
excluding id. for running charges? On page 6 he puts the running 
cost per kilowatt at £1, so that, instead of £7 10s. plus 
£7 1938., it looks as if the figures should be £7 10s. plus 
£1 plus 2,540 units at ‘25d. or a total of £11 3s. for 2,540 
units, which is equivalent to an averaze price of 1°05d. 
per unit. If the capital cost was £50 per kilowatt in place 
of £100, the above figure would be reduced to ‘7d. per unit. 
£15 9s. per kw. of maximum demand on the station, plus jd. per 
unit, shows on the face of it that there is an error somewhere. 
Power companies are to-day quoting £5 per Kw. plus jd. per unit, 
and a common rate is 365 hours’ use of the maximum demand at 
6d, and 1d. per unit for all further quantity; which is only 
equivalent to £7 12s. per Kw. plus 1d. per unit, and this rate, we 
know, pays. Mr. Taylor must also, I think, make some allowance 
in his argument for figures for a 24-hour day, as well as a 9-hour 
day. In Glasgow, while our maximum demand on the station on 
the Friday before Christmas, 1905, was 16,000 kw., the sum of the 
maximum demands as recorded on the consumers’ demand 
indicators was 22,215 kw. Any new load should bear some share of 
the interest, sinking fund and depreciation of the plant required. 
Our American friends have encouraged and developed to an 
enormous extent the supply of electrical energy for lighting 
purposes. After 6.30 p.m. on to midnight, and all night lighting 
for the use of electric sigas and for advertisement lighting 
generally, they find they can supply profitably at a low rate. In 
Glasgow we have a fair number of works that run night and day, 
and a great many bakeries that commence work at midnight, and 
stop at8a.m. It is nota matter of a low figure per unit, but the 
£8, d. per Kw. per annum received for the supply, which is the true 
criterion. 

Mr. M. J. E. Trnnzy (South Kensington): I cannot agree with 
the figures Mr. Taylor gives for coal costs. I have taken three 
stations at random to illustrate three of the classes he deals with, 
having plant capacities of 380 kw., 600 kw. and 225 kw. At No.1 
station (lighting only) the coal per unit generated is 5°21; at No. 2 
station (lighting and power) the coal per unit is just over 4°9 lb. ; 
at No. 3 station (traction and lighting) the coal is 4°84 lb. per unit. 
It, therefore, seems to me that the figure that Mr. Taylor gives of 
8 to 12 lb. per unit is very much too high. Even in the days of 
1899, a station in London at which I was working used to expect to 
get down to about 5 lb. per unit for the year. 

(To be continued.) 





Fuel Economy. 
By H. B. Maxwk Lu. 


Discussion at LEEDS. 


Mr. Gro. WitEmNson (Harrogate) said: The example cited is much 
too small a plant to warrant capital outlay on conveying plant. 
By the use of small internal tubes within the lower water tubes of 
B. & W. boilers, to gather up the steam generated and convey it to 
the steam drum, the evaporation is increased from 3°87 lb. to 5°07 lb. 
per sq. ft. of heating surface. I have been experimenting with fire- 
brick-lined Lancashire boiler furnaces, and have got tremendous 
temperatures, probably 700° F. higher than the ordinary furnace 
temperature. The trouble I find is that you cannot get sufficient 
air into such brick-lined furnaces, and you are liable to pro- 
duce CO instead of CO, which means low economy. With some 
arrangement in the nature of forced draught, I believe there is a 
big future for lined furnaces, even for shell boilers. If you burn 
fuel beyond a certain rate, the evaporation per pound of facl goes 
down, and there is just one point where you get a maximum evapo- 
ration for a given amount of fuel. It is very important to have 
draught gauges. It is a very good investment to tar all the brick- 
work. The best method of closing the constantly varying gaps 
between the brickwork and the sides of the boiler shell is to fill up 
the spaces and the angles with a mixture of half tar and half port- 
land cement, mixing it up toa kind of putty. This will take care 
of the boiler and keep the flues practically tight, and improve 
matters considerably all round. One engineer has increased 
the temperature of the water in his economisers by no 
less then 50° F. by the application of this cement. Only 
where you have a peak load for two or three hours has 
thermal storage any advantage. You can get a heater which will 
raise your feed-water temperature up to steam temperature at the 
rate of 50,000 lb. of water per hour at about a tenth of the cost of 
thermal storage vessels, which entail heavy capital outlay. The 
Greenwich accident has caused the insurance companies to look 
more especially into the question of thermal storage vessels, and 
other storage vessels have been found which were assnmed to be in 
perfectly good condition, but are in an exceedingly dangerous con- 
dition ; at the present time I know of a number of thermal storage 
vessels in London and the provinces that are shut down due to 
their. dangerous condition. _ The chief trouble appears to be as 
follows: The ends are pressed out and riveted to the shells; severe 
stresses are set up on the curved surfaces of the end covers near 
the joint, which have proved to be beyond the durability of the 
metal, and circumferential grooving has taken place, The Green- 
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wich plate was found grooved at the bend, and other vessels have 
been found grooved in a similar fashion; the only way to make 
them safe appears to be either to use through stay bolts, or if the 
Board of Trade will allow them, to take the ends out and substitute 
true hemispherical ends. Either method will be very expensive. 
The whole question is exercising the minds of the insurance people 
severely, because Greenwich is not an isolated case. A commonly 
accepted theory, which is not correct, is that with a thermal storage 
vessel you have steam temperature feed. With a vessel 9 ft. in 
diameter, covered with. 3 in. of the best boiler covering, it has 
been found there is a difference of 50° F. between top and 
bottom water in the vessel, so that if you take the average of 
the water temperature in the thermal storage tank, it is very much 
less than the steam temperature in the boiler. 

Instead of employing steam traps, all the places where water can 
accumulate and all the steam jackets should be connected to a 
small auxiliary steam main, so that they are continually draining 
thereto, and the wet steam from this main taken to a bank of 
injectors which feed the boilers. These injectors require very little 
repair, and there is little or no trouble with them. They are 
banked in different sizes, so as to be adjustable at all times to the 
load on the station. In that way you are continuously drawing 
out of your steam range the condensed water as it accumulates, and 
the only effect is that the steam is so wet that you do not get quite 
the full rated duty from the injectors. 

Mr. RocErson (Halifax) said: With chain grate stokers it does 
not always pay to keep up a high percentage of COz ; some time ago 
we had a test on our boilers working in the ordinary way. 
During the first month of the test the CO, was kept as high 
as possible, an average of 11 to 12- per cent., while during 
the second month the CO, was reduced to 7 or 8 per cent.; 
comparing the two results, the latter came out much the better in 
pounds of coal burnt per unit generated. This was accounted for, 
I think, by the fact that in order to keep the CO, as high as pos- 
sible, coal had to be burnt right to the back of the grate, and con- 
sequently was dumped before it was completely burnt. In the 
second case, care was taken to see that the ccal was properly burnt 
out before being dumped, while keeping the CO,as high as pos- 
sible, with better results. The difficulty with the chain-grate 
stokers is to keep the excess air from getting up at the back of the 
grate, and I find that it is better to burn fairly dirty coal on these 
grates, as the ashes and clinker serve this purpcese. Ordinary 
brickwork covered with bitumen paint gives good results for boiler 
setting. A maximum temperature of 500° F. is quite high enough 
superheat, and with this temperature no trouble need be antici- 
pated with piston ringe, packings, &c., while a great deal of wear 
and tear is saved, with the great advantage of having practically 
no trouble with joints, &c., on the steam mains. 

Mr. Witson HargrneEct said: The most modern grates for water- 
tube boilers are roofed over with firebrick, so that the gases are kept 
at the highest temperature, and thoroughly burnt before entering the 
water-tube chambers. The experiment of putting firebricks over the 
grates of a Lancashire boiler is almost sure to fail, because the 
difficulty in a Lancashire boiler is to get a sufficient amount of air 
over the bridge and space for complete combustion. 

Mr. J. W. Hamre (York) said: Except in very large power stations 
it does not pay to install coal-conveying apparatus. The upkeep, 
including interest and sinking fund on a certain coal-conveyipng 
plant, is at least four times as much as it originally cost to lead 
coal by means of carts. The only difficulty I have found with 
induced draught is the difficulty in getting the right speed with a 
shunt-wound motor. I have the same experience with driving the 
motors for circulating centrifugal pumps. 

Mr. J. McFatt Smiru said: I have experimented with various 
types of fire-bars in Lancashire boilers, and I find that the Knowle’s 
rocking- bars give very economical results in connection with Bennis 
mechanical stokers. The bars supplied with mechanical stokers are 
often not the most economical kind, and this is an important point. 
I find it difficult to get the stokers to regulate the draught properly, 
and to obtain the most economical results with the above bars have 
found that it is best not to regulate the side dampers of the boiler, 
but the main damper near the bottom of the chimney, in the main 
flue. Respecting the testing of the calorific value of coal, I 
have found Wild’s calorimeter a cheap instrument, fairly 
accurate, and it gives uniform resul's, We have found 
the most economical coal to be Silkstone pea slack, giving a 
calorific value of about 13,000 3.TH.U. per lb. of coal, with 6 per 
cent. of ash. Without the advantage of superheaters it is very 
important to put in the best traps obtainable. 

Mr. R. H. Campion (Dewsbury) said : I think that there will be an 
excessive amount of wear and tear on conveyors, ard consequently 
there will be a good deal of maintenance in years tocome. With 
mechanical stokers the cheapest grades of coal may be used, but 
the trouble seems to be to get hold of this cheapcoal. J should like to 
know from the people who have installed superheaters if they have 
any trouble with the controlling of the temperature. When the 
CO, recorder first came out, where water-tube boilers were installed, 
they found that they were getting about 5 per cent. CO.. 
Since then they have looked after the brickwork and cracked 
plates, and they get very much better results, undoubtedly due to 
the recorder. A man who was working two boilers very hard, and 
had only a small chimney, thought the only possible way to get 
over this trouble would be to install the induced-draught system. 
He has since put in a COQ, recorder, and it has enabled bim to shut 
down one boiler. I should recommend people similarly situated 
to put in a recorder before installing induced-draught apparatus. 

Mr. H. E. Yersury (Sheffield Tramways) (communicated): 
Where forcing of boilers is required in order to get through peak 
loads, induced-draught fans are advantageous, but from an economical 
standpoint in a large station there is nothing to beat a good 








chimney stack. In the Sheffield power station, with 13 boilers, we 
have six fans running at least 20 hours per day, aggregating 145 n.p., 
and assuming a cost of ‘25d. per H.p. per hour, it amounts to no less 
than €1,102 per annum in order to get, say, 14 to 2 in. of draught. 
In addition to this running cost’ the capital expense on fans and 
motors exceeds £2,000, and I could give interesting figures of 
maintenance costs on an eight-year-old induced-draught station. 

Mr. H. B. Maxwe tt, in reply, said: The example of conveying 
plant was given as an example of the cheapest form of conveying 
plant in existence. It consisted of a worm conveyor over the front 
of some Lancashire boilers, and an ordinary elevator elevating from 
a hopper into which the trucks were tipped ; £20 was set aside for 
interest, sinking fund and depreciation, and the remaining £20 was 
to drive the plant and provide for the repairs and maintenance. 
On a small conveyor like that, the maintenance is, of course, very 
small, Mr. Wilkinson states that you cannot force a boiler with a 
chain-grate stoker. With the size of chain grates now being used 
this is not so; with forced draught you can force your boiler to any 
reasonable extent. One of the objections to the water-tube boiler 
is the very large area of brickwork exposed, causing a loss in that 
direction through radiation, and especially through leakage. With 
the metal casing you get over the air leakage entirely, and un- 
doybtedly that has had some bearing on the good results we have 
obtained. The thermal storage arrangement is very much cheaper 
than additional boilers. If the increased capital expenditure 
warrants it, your feed should be heated entirely outside the boiler. 
I prefer to have a little coal go over the back of the dumping bars 
rather than have the very large losses which occur with the back 
grate bare. We have no trouble at the back of the boiler with the 
arrangement we have adopted. The grates have a system of air 
vanes on the back grate, and at light loads, by closirg these 
vanes, you shut the air to the back grate. Owing to that 
arrangement, they are putting in very much larger grates, 
and the boiler from which I got such good results has a very large 
grate area. The heating surface is about 40 to 1. Regarding 
the testing of the coal, I have found that in order to make 
the tests binding on the contractor, the best way is to have the tests 
made at the Technical College. I quite agree with Mr. Rogerson 
that 500° F. temperature is quite sufficient superheat. The increase 
in efficiency gained by superheat is very small after dry tteam is 
obtained at the u.P. cylinder cut off. The coking stoker, I think, 
is the better one for use in water-tube boilers. Another form of 
mechanical stoker, the underfeed type, gives perfectly smokeless 
combustion under proper conditions of furnace construction, but 
with this there istrouble with the low CO, reading, owing to adifferent 
action altogether, the CO, being often reduced to carbon mon- 
oxide with loss of heat in passing through the incandescent 
carbon on the top of the fire. With regard to the fan, 
I specified a certain speed variation recently, but find it of very little 
use, as it is almost as economical to regulate on the dampers unless 
the air leakage is excessive. It is very remarkable how small an 
amount of power the fan takes, and it hardly pays to put in elabora- 
tions, such as commutating poles, to get special variations of speed, 
because the loss in the working of a fan isso small. You can have 
a small speed variation for the larger variations in draught required, 
and do tbe rest with yourdampers. With pumps, the right thing is 
to run your motor to work the circulating pump at its lowest load, 
giving it a speed variation to carry the maximum load. With light 
loads the motor is running under its best conditions. During the 
higher loads, however, the motor is working on a weak field, and 
consequently has not such long periods of these trying conditions. 
There should be no difficulty in getting a sufficient speed variation 
on your motor to deal with a considerable increase in load, 
because the amount of water pumped with a centrifugal pump goes 
up at a tremendous rate with ‘mall variations in_ speed. 
With mechanical stokers the superheat is fairly ccnstant. We do 
not regulate at all. The maximum is about, 570°, and the minimum 
seldom falls below 480°, and this variation gives no trouble what- 
ever. As regards the calorific value of the coal, we have no 
trouble whatever in Scotland. It will usually be sufficient in our 
district to specify acertain colliery. The quality of the coal there 
from different collieries is very consistent. 





The Construction of Overhead Electric Transmission 
Lines. 
By A. P. Trotter, B.A., M.Inst.C.E. 


(Abstract of paper read before THE INSTITUTION OF CIVIL 
Enarineers, March 5th, 1907.) 


AFTER an introduction which indicates that the paper hardly 
touches on electrical matters, but deals mainly with the mechanical 
construction of overhead lines for the transmission of power, from 
the point of view of security, the author proceeds to divide the 
subject into five sections, relating to wires, poles, arms, insulators 
and flexible poles. 

Different modes of describing the size of a wire or cable are 
mentioned, and preference is given to the description (in the case 
of electric mains) by sectional area in decimals of a square inch. 
Copper wire varies greatly in its mechanical properties; the large 
sizes are sometimes weak and soft, being little else than rod. The 
consolidation produced by the draw-plate benefits each smaller size 
in succession. A diagram shows how the tensile strength of copper 
wire varies from 22 cr 23 tons per sq. in. for large sizes, up to 30 
tons per sq. in. for the smaller telegraph gauges. The Engineering 
Standards Committee’s definition of hard-drawn copper wire is 
not applicable to wire for overhead transmission work; a less 
brittle wire is needed. Elongation should:be not less than 14 per 
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cent. in 8in. The requisite tensile strength cannot be attained by 
soft wire.. A sample stress-strain diagram is given, and the Swiss 
and German limits of tensile strength and minimum gauges. 

The next sub-section deals with the stresses on the wire, and a 
diagram shows how the wind-prersure is relatively much greater 
on small sizes, the resultant being about five times the weight for 
No. 12 §.W.G. with wind at 30 lb. per sq. ft., and a cylindrical 
coefficient of 0°6, and only 1°25 times for No. 0000. 

The section on poles opens with reference to the choice between 
wooden and steel poles. Until long spans are found to be practi- 
cable, the use of wooden poles seems best fitted for British work. 
Mexican 40-ft. steel towers for 440-ft. spans are illustrated. A few 
observations are made on the setting, earthing, painting, and 
staying of steel poles, and the choice between tubular and lattice 
types; and a factor of safety of 6 is suggested. 

In the case of wooden poles, a factor of safety of 10 seems 
necessary, and the diffiulty of obtaining single poles capable of 
withstanding wind-pressure and stress ot the wires is mentioned. 
This points to the use of properly designed A poles. Allusion is 
made to the valuable tests made by Prof. J. Goodman for Messrs. 
Wade, Sons & Co., of Hull, and the most economical design of pole 
arrived at by these tests is illustrated. This section ends with 
reference to the Post Oflice specification for wooden poles, and the 
depth at which various sizes should be set. A brief sub-section 
deals with danger notices, provision against climbing, angle of 
crossing roads, and minimum height of wires. 

The section on arms refers to the use of channel steel arms, oak 
arms, or iron brackets. Bracing below arms adds considerably to the 
strength of a pole. Standard types of poles and arms used by three 
power companies are illustrated. A sub-section on cradles at road 
crossings points out the advantage of placing the wires in one or 
two vertical rows to reduce the width of a cradle. Cradles are 
divided into three types, and five illustrations are given. The 
uses of insulated and of earthed cradles are compared, and the risk 
of burning the cross wires when a time-limit circuit-breaker is 
used, is pointed out. A form of earthing-bar is illustrated, anu the 
section ends with the Post Office requirements at telegraph- 
crossings, 

The section on insulators deals mainly with mechapica! details, 
such as binding, strap or other guards, and arrangements to 
prevent contact by swinging. 

The last section discusses the advantages of flexibility in the line 
in the direction of the route, and Mr. G. Semenza’s flexible steel 
structures are illustrated. If, when the line breaks, the poles yield 
instead of trying to withstand the stress, the strain is distributed 
over several poles. 

The author develops a graphical method for treating this problem, 
and after a few simple diagrams arrives at an easy and accurate 
solution for a case where cne span, one flexible pole, and a rigid 
anchor-pole are concerned. He concludes with another diagram 
showing how approximations may be formed for other spans. 

In an appendix is given a draft ‘‘ Model Description” of the 
Board of Trade for overhead-wire construction, which is submitted 
for consideration by the Institution. 


Physical Society. 

At the meeting held on February 22nd, 1907, Prof. J. Perry, F.R.S., 
President, in the chair, a paper on “Transformer Indicator Dia- 
grams,” by Prof. T. R. Lyle, was read by Prof. F.T. Trouton. The 
term “transformer indicator diagram” has been applied by Prof. 
Fleming to any series of periodic curves which gives the forms, 
relative phase positions, and magnitudes of the waves of current 
and £.M.F. on both the primary and secondary sides of a transformer 
when working. Such diagrams have been obtained by many 
investigators in different ways, but by none of the methods hitherto 
used has it been possible to determine directly and independently 
either the wave of magnetic flux F in the core, or the wave of 
magnetising-current turns usually represented by the vector sum 
140, + noc. It is shown in the paper that the integral 


/ (mer + 2:Ca) dF 


for one cycle is equal to the total iron loss per cycle, and the 
advantage of being able to determine both 7c, + noCz and F 
directly and accurately is apparent. By means of the wave-tracer 
designed by the author, not only can the £.M.F. and current waves 
be accurately determined, but also the wave of magnetic flux 
pulsating in the core of the transformer, and in addition the 
magnetising-current wave, 71C; + 72C2, can be obtained with the 
same accuracy as any of the other quantities. The paper describes 
tests with a transformer at no load, full non-inductive load and full 
inductive load. New methods of comparing mutual inductances 
and of measuring mutual and self-inductances are given in the 
paper. 

A paper by Prof. Bragg on “ Ionisat’on of Gases by a-Particles of 
Radium ” was read by the Secretary. 








Stretford Lighting.—The U.D.C. is contemplating a 
large addition to its electricity works. A report on the subject by the 
Electricity and Tramways Committee was considered at a meeting 
last week. A report by Mr. T. Miller, the consulting engineer, on 
a proposed extension of plant and mains, to meet the approximate 
requirements of the undertaking for the next few years, was 
presented, and the Committee recommended an application to the 
L.G.B, for power to borrow a sum of £53,460 for this purpose. The 
proposal was adopted by the Council. 


LEGAL. 


In re S. G. Brown’s Patent No. 1,454, 1899, aND IN re THE 
Patents, DESIGNS AND TRADE Marks Act. PETITION 
FOR REVOCATION. 


In the Chancery Division of the High Court of Justice on Monday 
last, Mr. Justice NEVILLE delivered his reserved judgment in this 
case, which is abstracted below :— 

In this case revocation is sought of Brown’s Patent No. 1,454 of 
1899, for improvements in electric telegraph apparatus. The inven- 
tion claimed relates to what is called the relay at the end of long 
submarine cables, and claims to give a certainty of contact in the 
case of teeble electric currents, and also to eliminate a varying 
zero in the recording instruments, and to give a better definition of 
the signals than had previously been obtainable. In the case of 
submarine cables no satisfactory apparatus was (previously to 
Brown’s Patent in 1899) devised, and re-transmission had to be per 
formed by hand. It is not disputed that Brown has provided an 
apparatus which deals satisfactorily with the matter. His system 
is used in connection with the greater part of the cable mileage of 
the world, the receipts from licensees amounting to some £7,000 
per annum. The difficulty with regard to providing a satisfactory 
relay in connection with submarine cables arises from the length 
and capacity of the cables. The current at the receiving end 
being extremely attenuated, and the signals being retarded at their 
reception and prolonged at their conclusion by the charging-up and 
discharging of the cable and by the presence of earth currents. 
These currents have been collectively described with suificient 
accuracy for the present purpose as slow, irregular currents. One 
of the effects of the irregular currents is to produce what is 
called a wandering zero. This result, though not of serious 
importance for the purpose of recording a message where the limits 
of the tape are not exceeded, is fatal to the working of a relay, 
as some of the signals fail to make the contact with the relay 
circuit necessary for re-transmission, or, in some cases, forward 
the wrong signal. Brown’s apparatus is designed to eliminate the 
irregular currents, to improve the contact made by the moving 
tongue attached to the siphon recorder, and to recuce the friction 
so as to facilitate its movements. broadly speaking, he secured 
these results, first by short-circuiting or shunting the receiver by 
means of a closed coil or magnetic shunt, so devised and adjusted as 
to allow the passage of the slow irregular currents through the shunt 
to earth, while the signalling current is stopped and passes through 
the receiving instrument. For this purpose he uses a magnetic 
shunt of low resistance and high self-induction. For the 
purpose of improving the contact, he uses condensers, shunting the 
relay as shown in figs. 7, 8,9 and 9a; and to reduce friction and 
secure an improved means of making and breaking contact with the 
relay circuit, he makes the tongue bear lightly upon the surface of a 
rapidly rotating metallic drum, sub-divided by an insulated strip 
down the middle, upon which the tongue normally rests; but upon 
the drum being moved to one side or the other by the swing of the ° 
coil when actuated by the line or cable current, the tongue slides 
upon one or other of the metallic sub-divisions and thereby makes 
contact with one or other of the relay circuits, according to the 
polarity cf the signal actuating the coil. 

The petitioner claims that the patent is bad for various reasons. 
The evidence of his witnesses, Mr. Swinburne and Prof. Thompson, 
taken as a whole, appears to me to amount to this, that the problem 
which Brown pretends to have solved was, in truth, no problem at 
all, but that the want of a suitable relay, endured for some 30 to 40 
years by the cable companies, was due to the ignorance of cable 
electrical engineers, who, during any part of that long period, had 
only to apply to professors of mathematical electricity to be put in 
the way of immediately supplying themselves with that for 
which they bad so long been groping. It seems to me that 
the petitioner’s witnesses have confused theoretical knowledge of 
electrical principles with the knowledge necessary for the practical 
adaptation of electrical apparatus for a definite and novel purpose. 
In my opinion, Brown’s specification discloses an invention of 
novelty and merit. 

The other points chiefly relied upon for the petitioner were, 
first, with regard to Claim 1, that the claim, as it stands, would 
include the apparatus, figs. 8, 9and 9a, without the condenser, which 
is admittedly old, and that the disclaiming note cannot be read 
into the claim, for that would be to enlarge the claim by adding a 
condenser to the parts of the combination claimed. I do not think 
this contention sound. The disclaiming note reduces the generality 
of the claim by limiting it to those combinations of the kind 
described alone,.in which a condenser is used as shown. I think, 
therefore, that upon the true construction of Claim 1, taken with 
the rest of the specification, it relates to those combinations only in 
which a condenser is used as shown. 

The next point was that both Claims 1 and 2 had been antici- 
pated. The points here are, I think, whether Brown’s moving 
surface is the mere equivalent of Delany’s vibrating tongue or con- 
tact; and, secondly, whether Brown’s condenser is applied for the 
same purpose as the condenser used by Delany. Now, a vibrating 
surface is, in a certain sense, a moving surface, and the question is 
whether it is a moving surface in the sense intended by Brown. | 
think not. Vibration asa means of facilitating the motion of the 
re'ay arm had been repeatedly tried without success, and I think, 
taking the whole specification together, Brown’s claim is limited to 
a moving surface of the kind described, é.c., to a sliding surface. 
It is to be remembered that both Varley and Delany failed, and 
even if Brown had merely combined some of the parts employed 
by Delany with some of the parts employed by Varley, and thus 
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produced a successful apparatus, he would have been entitled to a 
patent for it. p 

The next point is with regard to the use of the condenser in 

figs. 8,9 and 9a. In Varley of 1856 the use of induction plates or 
condensers for the purpose of reducing spatking in relays of electric 
telegraphs is specified. In Delany, No. 3,838 of 1890, the contacts of 
a relay are shown shunted by condensers, and the specification 
proceeds, as “is usual to prevent sparking.” There is, I think, a 
consensus of opinion that Brown’s discovery that the use of con- 
densers, as shown in figs. 7,8, 9 and 9a, operates to reinforce the 
current and thus improve the contact, isnew. The conditions under 
which they were employed in Delany’s instrument are dissimilar 
to those under which they are employed in Brown’s, notably in the 
absence of a sliding contact in Delany, and it seems to me, on the 
evidence, somewhat rash to assert that they do in any practical 
sense operate in the same manner ; moreover, a difference in degree 
may make, and in the present case if that be all, does make the 
difference between success and failure, and finally their use is only 
indicated for the purpose of reducing sparking, which is practically 
non-existent in the contacts of a relay at the end of a long sub- 
marine cable. I think, therefore, that Claims 1 and 2 are good. 

Claim 3 is for Brown’s magnetic shunt. I think that this method 
of Brown’s is both novel and ingenious. The example given in the 
specification is a resistance of 30 ohms in the magnetic coil and 
500 ohms in the receiver. In both of the methods put forward as 
anticipations, the resistance of the induction coil is to be equal to 
that of the coil, or part of the coil shunted ; now the essence of 
Brown’s method is the difference in the resistance of the magnetic 
shunt and the receiver, and it has been shown by experiment that 
if the two resistances approximate, the zero is variable. If, there- 
fore, the induction coil suggested by Varley and that described by 
Williams were used in the manner specified by Brown, they would 
both inevitably fail in producing the result achieved by him. 

The next objection is to Claim 4. The employment of initial 
excitation for the purpose specified is admittedly novel and 
ingenious, but it is said that the direction to connect with “any 
suitable source of electricity for exciting the coil, preferably by an 
alternating electric current” is misleading, inasmuch as a source of 
electricity might give a continuous current which would not excite 
the coil. I do not think that an inventor who specifies an efficient 
method of performing the desired operation, but says that any other 
suitable method may be adopted, invalidates his patent if it should 
turn out that the method specified by him is the only suitable 
method. 

This brings me to the last objection, that Claim 6 for a closed 
circuit inductive coil placed in the fork of the bridge of a duplex 
line, and in series with the receiving instrument for the purpose of 
preventing jar to the receiving instrument where a curb transmitter 
is used, is bad for want of subject-matter. it appears that no such 
device was in use before, and that the jarring in question was a 
serious evil, so much so that it is said to have resulted in some 
cases in the abandonment of curb transmitters. I have here to 
determine upon a conflict of evidence. Although the closed-circuit 
inductive coil was old, it had never been employed for the purpose 
specified by Brown; and, having regard to the fact that it success- 
fully met a recognised difficulty in a novel manner, I find that 
there was sufficient ingenuity in its adoption to support the claim. 

I come therefore to the conclusion that the petitioner has failed 
to establish any of his objections, and the petition must be 
dismissed with costs. 


Lacrey & Co. +. Orro MonstEp, Lrp. 


In the King’s Bench Division on Friday and Saturday, March 
8th and 9th, Mr. Justice A. T. Lawrence had before him this case, 
which was an action brought by Messrs. Lacey, Clirehugh and 
Sillar, consulting electrical engineers, of London and Manchester, to 
recover £89 15s. professional fees, from Messrs. Otto Monsted, Ltd., 
margarine manufacturers, of Southall, London, and Godley, 
Manchester. Defendants alleged negligence on plaintiffs’ behalf, 
and counter-claimed £264 3s. 7d. damages. 

Mr. Lewis Thomas was for the plaintiffs, and Mr. Dodd repre- 
sented the defendants. 

The action was fought on the counter-claim. In 1901 the 
defendants entered into contracts for the installation of electric 
lighting and power plant at their Southall works, and retained the 
plaintiffs as consulting electrical engineers, to advise them and 
supervise the work. Messrs. Royce, Ltd., of Manchester, contracted 
to supply and erect the machinery, and guaranteed its good work- 
ing for a year, and Messrs. W. T. Glover & Co., also of Manchester, 
contracted to supply the cable, defendants themselves undertaking 
the laying of it. After the installation, defendants made complaint of 
sparking on the commutator, and a Mr. Bentley thereupon visited 
their works and sought to remedy this, and other alleged defects. 
Defendants asserted that he resorted to an improper process of 
“burning out,” thereby causing leakages in the cable, and 
necessitating the purchase of new cable. They contended that 
he acted with the sanction of Mr. Broughal), one of plaintiffs’ 
representatives, and was, in fact, sent to the works by the plaintiif 
firm. Plaintifis,on the other hand, repudiated all liability with 
regard to the laying of the cable, seeing that defendants themselves 
undertook the work, and denied that Bentley acted on their 
behalf, or that Mr. Broughall ever suggested or approved the 
“ burning out” process. They maintained that Bentley was sent to 
the works by his employers, Messrs. Royce, Ltd., in pursuance of 
their guarantee, which it was agreed that firm fulfilled by ultimately 
installing new machinery. Defendants further submitted that Mr. 
Clirehugh undertook to personally supervise the work, and that in 
this he failed, making only three visits in all, none of which were 


made when the trouble arose. Plaintiffs denied any such promise, 


and asserted that efficient supervision was exercised. 

On Saturday evidence was called on defendants’ behalf. 

Mr. ScHon, managing director of Otto Monsted, Ltd., said that 
he arranged with Mr. Clirehugh, of Manchester, to get out speci- 
fications and supervise the erection of electric lightingand power plant 
at their Southall works. Mr. Clirehugh promised to give his personal 
services, and he was to test the whole plant, and hand it over to 
them when it was found satisfactory. Mr. Clirehugh paid several 
visits to the works in the summer of 1900, but when trouble 
occurred to the plant he never visited them at all; and a Mr. 
Bentley, of the firm of Royce, was sent when they complained. 

Cross-examined, WiTNEss said that Royce, Ltd., guaranteed the 
machinery for 12 months, but no guarantee was given by Messrs. 
Glover & Co. with the cable. He maintained that Mr. Bentley 
came to the works as the representative of the plaintiffs, and not of 
Royce, Ltd., and said they complained that Bentley improperly 
switched on the full current, and thus developed a fault in the 
cable. 

Mr. JoHN THompPsoN, engineer-in-charge of the machinery at 
defendants’ Southall works, spoke of efforts made by Mr. Bentley 
to prevent sparking in the electrical machinery, and of leakages 
occurring in the cable subsequent to the adoption of a process of 
“‘burning out,” agreed upon between Mr. Bentley and Mr. 
Broughall, plaintiffs’ representative. 

In cross-examination, Witness said he could not swear who 
suggested the burning-out process, and he admitted that subse- 
quently Mr. Broughall declared that it was an improper thing 
to do. 

Mr. Joun Grey, electrical engineer in the employ of the defen- 
dants, corroborated. He stated that it was not until a new 
generator was put in that the plant worked properly, and, in answer 
to his Lorpsuip, he admitted that it worked properly with the old 
cable. 

Mr. Dopp submitted that it was clear there had been a lack of 
reasonable supervision in allowing Bentley to use the improper 
burning-out process, and he pointed out that Mr. Clirehugh only 
visited the works on three occasions, and Mr. Broughall on five 
occasions. 

His Lorpsuip pointed out that defendants never complained 
about the cable; all their complaints related to the machinery 
supplied by Royce, Ltd., who, under their contract, had made things 

right. 

Mr. Justice LawkENcz, in giving judgment, said he thought there 
was no case made out of negligence or want of skill on the part of 
the plaintiffs. The whole difficulty seemed to have arisen from the 
mode in which the defendants made the contracts. One was for 
the supply of machinery, with a 12 months’ guarantee, and the 
other was for the supply of cable. They took upon themselves to 
lay the cable, although they were told it was a matter requiring 
technical skill and care. If there had been any fault in 
the cable when it was laid, and if the plaintiffs had been guilty 
of improper inspection before it was delivered, he should 
have thought that they were liable, but there did not seem to be 
any evidence of that. Apparently, the cable was a good enough 
cable when it was delivered, and after it had been laid it worked 
properly and stood the test. How could he, therefore, say that the 
plaintiffs were negligent with regard to it, merely because some 
six or eight months afterwards it turned out defective? He could 
not find it. If he could have found that Bentley was really 
plaintiffs’ man, deputed by them to do their work, he should have 
thought that defendants had made out a good case. He was not 
satistied that Bentley exercised as much care and skill as he ought 
to have done, but there was not a shadow of evidence to suggest 
that he was the plaintiffs’ man. He was Royce’s man. There had 
been an attempt to establish a personal promise on the part of 
Mr. Clirehugh to supervise, but he found no such request in the 
correspondence. All that was asked for was advice and suggestions. 
They were given, but by no means always followed. There was no 
evidence of negligence, and there must be judgment for the 
plaintiffs on the claim and counter-claim. 

Judgment was accordingly entered for the plaintiffs for £86 12s. 
with costs, and the counter-claim was disallowed. 





DIsPUTE OVER Aa SWITCHBOARD. 


TuE case of the Improved Electrical Supply Co. v. Sowerbutis and 
Rogers came before Judge Woodfall in the Westminster County 
Court on March 6th, plaintiffs claiming £17 16s. 2d. for goods sold 
and delivered to the defendants, electrical engineers, of High Road, 
Kilburn, who counterclaimed £20 3s, 1d. as damages for breach of 
contract, in connection with a switchboard. 

His Honour found for the plaintiffs on the claim, and the 
defendants on the counterclaim, each for the amount claimed, with 
costs. 





AUDENSHAW U.D.C. v. MaNcHESTER CORPORATION. 


Art the County Palatine Chancery Court at Manchester, on Tuesday, 
an action was brought by Audenshaw U.D.C. against the Manchester 
Corporation. The plaintiffs claimed specific performance of an 
agreement dated March 21st, 1900, whereby the Corporation under- 
took the supply of electrical energy within the district of the 
plaintiffs, and which was confirmed by the Electric Lighting Orders 
Confirmation Act, 1899. The plaintiffs further asked that the defen- 
dants be ordered to fulfil their obligations, and there was also a 
claim for damages to, or in substitution for, specific performance. 
Mr, Grant, for the U.D.C., said the transaction reflected no credit 
on the Manchester Corporation. Some yearsago the chairman of the 
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Electricity Committee of the Corporation, Mr. Lloyd Higgin- 
bottom, conceived the idea that Manchester should be the emporium 
of electricity for the whole of the surrounding districts. In order 
to bring about this result, he approached all the adjacent autho- 
rities, and in the case of the plaintiffs a scheme was carried out, 
whereby the order was transferred to Manchester. Ever since 1899 
the plaintiffs had been vainly endeavouring to get the Corporation 
to fulfil the obligations they undertook. At this time Audenshaw 
was in the position of being wooed by two suitors, Manchester and 
Ashton-under-Lyne, and the Manchester Corporation were aware 
that the plaintiffs were receiving offers from Ashton. In 
December, 1900, they were told that every effort was being 
made to furnish a supply of electricity, but later on, 
after the resignation of Mr. Higginbottom, the Corporation asked 
the plaintiffs to allow a main to be laid from the reservoirs at 
Audenshaw for the purpose of supplying water to the electricity 
generating station at Stuart Street, and in consideration of their 
pushing the matter on, said that electricity might be obtained at 
an early date that was agreed to. 

Mr. S. L. Pearce, the chief electrical engineer of the defendants, 
and Mr. J. Cooxson, the mains surveyor, gave evidence. 

His Honour the VicE-CHANCELLOR said it seemed to him that the 
suggestion that the work would not be commercially profitable had 
nothing to do with the case. The Manchester Corporation did not 
exist for the purpose of profit, but for the inhabitants’ benefit, and 
they had incurred duties to the residents of Audenshaw which they 
could not get out of. He made a declaration that the Manchester 
Corporation had been in default under the agreement, and ordered 
tbat within six months they proceed with the work involved under 
that agreement. The plaintiffs did not want an inquiry as to 
damages, and the defendants must pay the costs, 

Mr. Maserwey, for the defence, who had .submitted that the 
court had no jurisdiction, and that the U.D.C. had no right to sue, 
intimated that the Corporation might desire to carry the matter 
further. 








NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


“ Aston’ Brush-holders. 
The accompanying illustrations show two patented types of 
brush-holders made by Messrs. Veritys, Lrp., which have been 
approved by the Admiralty, and are also supplied to other 






reverse its face in the act of swinging, the said line of light 
changing colour automatically; the red light is shown when 
the arm is raised, and a green light when it is lowered, or different 
colours could be used to distinguish between “Home” and 
“ Distant” signals. Similarly in daylight, with all lamps extin- 
guished, the red face of the reversing arm is presented to the driver 
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ILLUMINATED REVERSIBLE Ratuway SIGNAL ARM. 


when the arm is raised, whilst its white or green face is presented 
when the arm is lowered, thus giving the driver a further means of 
noticing the signal, especially when entering terminal stations, 
where so many signals are grouped together and the liability to 
make mistakes occurs. 
Referring to the drawing, it will be seen that the spectacle 
casting is in two portions, one portion carrying 
the spectacles, whilst the other portion carries the 














| wooden arm, and is revolvable upon a trunnion, 
which is mounted in a bearing in the spectacle 
casting. Fixed on this trunnion is a pinion wheel 
which meshes with a rack upon the post; conse- 
quently, as the arm is raised or lowered, this 
pinion causes the outer wooden portion of the arm to 
rotate and make half a turn. Two separate and 
insulated contact pieces appertaining to the lamps 
are positioned on the arm so as to engage with two 
electrically-connected contacts on the post, whereby 
the lamps are lighted, only one colour being lighted 
at a time, and that only when the arm is in its correct 
raised or lowered position. 

Amongst the advantages attending the use of this 
invention are mentioned: (1) The greatly increased 
conspicuousness of the visual signal; 62) the change 
in the position of the coloured lights in addition 
to the change of colour; (3) in daylight the reversing 
arm presents its white or green face when lowered. 
The warmth of the lamps and the fact of their 








Tyrer C A BRUSH-HOLDER. 


users. The type C A brush is made in two sizes, for small motors 
and dynamos, in which the position of the brushes is fixed; it is 
of very simple construction, and gives an almost uniform pressure 
over a Jong radial range. The carbon brush is simply pushed into 
its holder, and the latter into its place in the machine. 

The W F type also has a long range of practically uniform 
pressure, and this is adjustable to any desired extent by means of 
a worm feed. It is a very simple and compact device, of stiff 
design, and two or more can be placed close together. The holder 
is made in four standard sizes. Messrs. Veritys also make the 
well-known A E type, suitable for reversing motors and large 
machines, and have put down special machinery for the purpose of 
making brush-holders. 


New Patent Semaphore Arm. 


We have received from the inventor, Mr. J. A. Panton, of the 
Liverpool Overhead Railway, particulars of his patent automatic- 
ally illuminated and reversible semaphore arm, for use on electric 
railways or where an electrical supply can be obtained. 

The object of this invention is to render signals more discernible 
by night or day, but more especially by night, thereby minimising 
the risk of accidents such as those which have so frequently 
occurred lately owing to drivers passing signals when at ‘“‘ Danger.” 

The improvements consist in the semaphore arm carrying a line 
of light upon its face or upon both faces, in addition to the present: 
coloured spectacles, and also in causing the semaphore arm to 





reversing will prevent the signal from becoming 
obscured by snow, &c. 


Type W F BrusH-HOLDER. 


Wood Casing and Troughing for Electrical Work. 


In the course of a recent interview with Mr. Wightman, of 
Messrs. Beecrort & WiGcHTMAN, LTD, of Harris Street, Bradford, 
we learnt that, owing to the state of great prosperity in America, 
there has been an advance in the price of prime quality American 





TARRED WoopEN TrRovGHING. 


white-wood (i.c., Canary wood), and a very considerable advance is 
still proceeding. One result of this is that prime quality casings 
for electric wiring will be much dearer. Mr. Wightman bas had 
a very lengthy experience in the selection of suitable timbers, and 
he knows just what are the requirements for this class of work. 
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We inspected some specimens of the American white-wood casing, 
for which the firm have built up so fine a reputation, and a com- 
parison of it with an inferior quality which is to-day being 
demanded makes one deplore the prevailing request for cheapness, 
which in this case can but mean nastiness. The inferior quality is 
too easily split, and has a readiness to shrink and curl itself up into 
all manner of undesirable shapes at the least provocation. We also 
had put before us evidence which went to show that wood casing 
appears to be coming into vogue again pretty considerably. It has 
recently been specified for a number of large buildings, such as 
asylums, mills, hospitals, infirmaries and warehouses. 

Messrs. Beecroft & Wightman, Ltd., are also manufacturers of 
tarred wood troughing and bridges for electric cables laid on the 
solid system. A junction box for branching purposes, a hardwood 
cradle, and an end section view are illustrated on the preceding 
page. This troughing is made in any size to order, and many sizes 
are stocked. All troughing supplied is soaked in boiling pure 
Stockholm tar. 





LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 


be written on one side of the paper. Free use of fictitious names 
may be made. Answers are furnished by a barrister-at-law.] 
No. 81.—Patent Rights of Employ: r and Employed. 
“ Erco ” writes :—‘‘ Having in view improvements of importance 


in the construction of a special electrical apparatus now in use by 
the firm with whom I am employed; and as these improvements 
would considerably add to the output of work with a decrease of 
maintenance, I wish to know if the improvement can be patented 
by me. The original apparatus was patented some years ago by a 
well-known electrical firm, and all the improvements I have in 
view would he of the greatest importance to my firm.” 

*.* The following declaration, which is extracted from the 
judgment in a leading patent case, appears to answer fully the 
question above propounded :—“ I am not aware,” said the Solicitor 
General in Heald’s case, 8 R.P.C., 430, “of any authority which 
lays down that the invention of a servant, even made in the 
employer's time, and with the use of the employer's materials and 
at the expense of the employer, thereby becomes the property of 
the employer, so as to prevent the person employed from taking 
out a patent for it.” That is the law as now recognised in the 
Courts, ‘“ Ergo” should see a patent agent without delay. 





PARLIAMENTARY. 


Birmingham Corporation Bill. 


On Thursday last week Lord Saunderson’s Select Committee of the 
House of Lords commenced the consideration of the Birmingham 
Corporation Tramways Bill to constru-t tramways at an estimated 
cost of £79,500. 

Mr. Balfour Browne, K.C., Mr. H. Lloyd, K.C., and Mr. Jeeves 
appeared for the Corporation. 

Mr. Batrour Brownz, K.C., in opening the case, said that in 
1904 the Corporation introduced a comprehensive scheme: for 
tramway extensions, and it was then proposed to construct a 
tramway through the districts of Edgbaston and Harborne; but 
although in 1905 the Corporation got 32 miles of single track 
authorised, the proposal for the tramway in Edgbaston and 
Harborne was dropped. The means of access to Harborne from 
the city were very bad, and it was in consequence’ of a memorial 


_from Harborne that the present proposal was made. 


Mr. ALDERMAN BEALE (chairman of the Tramways Committee) 
gave evidence in support of the Bill. 

Mr. A. Baker, manager of the Corporation tramways, also gave 
evidence with regard to the proposal before the Committee. He 
estimated that the amount which would be charged against capital 
account was £81,270 after eliminating the cost of cables, which 
would be borne by the Electric Supply Committee. The interest 
and sinking fund would be about 6? per cent., and therefore on 
capital expenditure the annual charge would be £5,486. He 
provided fora five-minute service of cars with 438,000 car miles 
run during the year, and took the receipts per car mile at 11d. and 
the expenses at 63d. 

On Friday Mr. H. E. Srincos, surveyor, gave evidence, and said 
the total length of route proposed was 3 miles 2 furlongs 3 chains. 

Other evidence of purely local interest was called, and Mr. 
Moon, K.C., addressed the Committee on behalf of a number of 
objecting residents and owners of property in Harborne, and 
urged that the proposed tramway would depreciate the district. 

On the Committee resuming on Monday, a larg2 amount of local 
evidence was tendered in opposition to the scheme. 

After hearing evidence of a similar natur2 from shopkeepers and 
private residents, the Committee again adjourned 

At the resumed sitting of the Committee on Tuesday, Mr. Frer- 
man, K.C., addressing their Lordships on behalf of Edgbaston, 
contended that the tramway scheme was not wanted by the rate- 
payers, and had been promoted in absolute disregard of their 
wishes. 


Mr. Reaper Hagazis, K.C., addressed the Committee on behalf 
of Lord Calthorpe. He said thatif the proposed tramway was ron 
along Harborne Road it would greatly depreciate the value of his 
client’s property, and he was confirmed .in that by the experience 
gained as a result of the construction and electrification of the 
tramways along Bristol Road. 

Evidence having been given on behalf of the Harborne Railway 
Co., Mr. Stephen Sellon, civil engineer, also gave evidence against 
the Bill. He said that from his knowledge of the tramway traffic 
in Birmingham he did not consider it would be a sound commercial 
undertaking if the tramway were constructed to Harborne, He 
believed the working would eventually result in a charge on the 
rates. To make the route pay it would be necessary to take £6,000 
per mile, and he did not believe there was sufficient traffic to obtain 
that return. In his opinion it would be an exceedingly liberal 
estimate to say that £3,000 per route mile would be earned. He 
estimated that the average would be about £2,500 per mile. 

After hearing further evidence the Committee again adjourned. 


Channel Tunnel2Railway Bill.—This Bill came before Mr. 

ampion, Examiner, on the 7th inst., for further proof of com- 
pliance with standing orders. Mr. Cameron, for the promoters, 
was unable to prove that the necessary statutory m¢etings of the 
shareholders of the South-Eastern and London and Chatham Rail- 
ways had been held, and had to accept a non-compliance with 
respect to Clauses 57, 58, and 59. These are clauses empowering 
the two companies to apply funds to the new undertaking. The 
Bill will now have to go before the Standing Order Committee, 
who will decide whether or not the standing orders shall be 
suspended and the measure allowed to proceed. 


Devonport Corporation Bill.—This Bill should have been 
considered by a Select Committee of the House of Lords on 
Wednesday last week, but, as there were no appearances in opposi- 
tion, the Bill was removed from the list and ordered to go before 
the Unopposed Bill Committee. Under the Bill the Corporation 
ate asking for additional powers in connection with the electrical 
undertaking, and in connection with the supply of energy to East 
Stonehouse, the order for which they have taken over from ihr 
Urban District Council. 


Rawtenstall Corporation Bill.—It has been decided by the 
Standing Orders Committee of the House of Lords that this Bill 
shall be allowed to proceed, providing that Tramways Nos. 10, 11 
and 11a be struck out of the Bill. 


London County Council Tramways.—The Standing Orders 
Committee of the House of Commons has decided to dispense with 
Standing Orders in the case of the L.C.C. Tramway Bill, on condi- 
tionthat Tramways Nos. 14, 2, 2a, 28, 4, 5, 6,7, 8,9 and 9a be 
be struck out. The lines thus struck out includes the proposed one 
down Tottenham Court Road and tramways in Shoreditch and 
Hackney. 


Middlesbrough Corporation Bill.—The Select Committee of 
the House of Lords appointed to consider this Bill report that all 
opposition has been withdrawn. The Bill provides for the con- 
struction of a transporter bridge across the Tees, and power is taken 
to work the bridge by electrical power. 


Cavehill and Whitewell Tramways.—With reference to this 
Bill, which, it will be remembered, was strongly opposed before the 
Examiner by the Belfast Corporation, the Standing Orders Com- 
mittee of the House of Commons has decided that it shall proceed, 
providing that Clause 6 be amended in various particulars. Amongst 
other things, the words requiring that works shall be carried out 
under the superintendence and to the reasonable satisfaction of the 
engineer of the promoters, and providing for the determination of 
differences between the said engineer and the Corporation by arbi- 
tration, are to be struck out. 

The Standing Orders Committee of the House of Lords has also 
decided that standing orders may be dispensed with in the case of 
the above Bill and that it should be allowed to proceed. 








BUSINESS NOTES. 


Bankruptcy Proceedings.—G. M. Seniick.—At the 
sitting of the London Bankruptcy Court on 5th inst., the public 
examination was held before Mr. Registrar Linklater, of 
Geo. Montague Sellick, manufacturer of electrical accessories. 
The accounts show total liabilities £649, of which £440 is expected 
to rank against assets valued at £114, after deducting £17 for the 
preferential claims. Questioned by Mr. Egerton S. Grey, Official 
Receiver, the debtor stated that having previously been employed 
as clerk to a firm of electrical engineers, he, in June, 1895, com- 
menced business without capital, as a manager of electrical 
accessories. The business, which was always conducted from his 
private residence, was successful until the early part of 1904, 
since when, owing to foreign competition, it had continuously 
declined, and he was compelled to file his petition. He attributed 
his failure and insolvency to competition with foreign trade, to 
want of capital, and to the illness of himself and his wife. The 
examination was conclnded. 
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Colliery Installations.—Messrs. Ernest Scorr anp 
Moontain, Lrp., of Newcastle-on-Tyne, inform us that amongst 
— mining work carried out by them are the following instal- 
ations :— 

Butterley Iron Co., for Kirkby Colliery, two compound 
horizontal engines of 500 H.P., driving by ropes on to two 310-kw., 
three-phase generators, current utilised for driving six endless rope 
haulage gears, with friction clutches to the rope wheels, each 
haulage gear being driven by a motor of 80 to 100 u.p. This 
colliery is worked practically electrically throughout, as in addition 
to the underground equipment, the whole of the screen and surface 
works are driven by three-phase motors supplied by the same firm. 

For the Wigan Coal and Iron Co.’s Manton Colliery, near 
Worksop, a power plant consisting of three-coupled compound 
horizontal condensing engines, each capable of developing 600 #.P., 
and driving Scott & Mountain crankshaft three-phase alternators, 
each capable of developing up to 400 Kw., 50 cycles, 500 volts. 
Energy is at present utilised for driving three sets of main 
shaft pumps delivering 3,000 gal. p.m. to the surface, these pumps 
being of the three-throw type, and each driven by a motor of 
130 H.p. Two additional pumps are being supplied in another 
seam, which will then complete the electrical equipment. 

For the Butterley Co.’s Portland Colliery, a coupled compound 
horizontal condensing engine and generator of 100-Kw. capacity, 
the power being utilised for hauling and pumping underground. 
For the same company they have also in hand large installations for 
Loscoe, Bailey Brook, Birchwood and Harkshay Collieries. 

The firm has made considerable progress in the introduction of 
centrifugal pumps for main shaft work. 

For the Kent Collieries, two Scott-Mountain combined three- 
crank compound engines and three-phase alternators of 300-Kw. 
capacity, each generator supplying current to its own pump, and 
the sinking pumps—which are fitted with water-cooled motors— 
are designed to deliver 1,000 gal.p.m. against 640 ft. head. The 
pumps are at present being run tandem in the shaft. 

For Messrs. Pease & Partner’s Eldon Collieries, centrifugal 
pumps and motors delivering 1,200, 800, and 330 gal.p.m. against 
heads of 680, 950 and 690 ft. respectively; also a staple pump to 
deliver 500 gal.p.m. against 100 ft. head. 

For Messrs. Pearse & Partner’s Loftus Mines a large hauling and 
pumping installation is now nearing completion. 

For Strakers & Love, a horizontal coupled compound engine of 
500 u.p. driving a crankshaft generator of 350 Kw. capacity, for 
operating a three-throw ram pump, and a centrifugal pump deliver- 
ing 1,209 gal.p.m. against 200 ft. head. 

Pumping installations for the Littleburn and Thrislington 
Collieries. 

The installation for the Dunston and Garesfield Coal Co. has 
also been completed. The main shaft pumps are capable of 
delivering 1,200; gal.p.m., and the in-bye pumps a total of 
850 gal.p.m. The whole of the surface plant is run electrically, 
including the winding, for which Messrs. Scott and Mountain have 
supplied a winding gear which is working very satisfactorily, being 
capable of making three complete winds per minute with 10 cwt. 
of coal per wind. This is probably the first colliery of any size 
which is taking the whole of its supply from a supply company, the 
current being supplied by the Newcastle-on-Tyne Electric Supply 
Co. in conjunction with the Priestman Power Distribution Co. 

Owing to the improvement in the coal trade it is expected that 
electric driving in collieries will make considerable headway. 


New Enamel-Covered Wire.—Messrs. ConNoLLy 
Bros., Lrp., of Vale Mills, Blackley, Manchester, will shortly be 
placing upon the market a new enamel-covered wire. There have 
been a good many attempts to produce such wire, and one of the 
difficulties has been to secure an enamel covering that would not 
crack or shale off with bending. Another difficulty was to secure a 
covering which would stand heat, and also the action of various 
solvents such as acids, alkalis and water, and, above all, a covering 
that would be durable. The best things so far produced have been 
based upon oxidised oils, which are not durable, the oxidising 
process not being permanently arrested when the wire leaves the 
manufactory, and ara not proof against alkalis. If they come into 
contact with alkalis a material forms in the nature of soap. Messrs. 
Connolly’senamel covering is based upona special treatment of stearine 
pitch, which is by no means an oxidising process, as this process can, if 
necessary, be carried out inavacuum. It is claimed to have been 
proved in every way capable of overcoming all the difficulties men- 
tioned above. The new wire is intended to take the place of silk- 
covered wire in instruments and cotton-covered wire in motors, arc 
lamps and other devices, and for many other obvious uses. It 
need hardly be said that the space factor is appreciably reduced 
on account of the extreme fineness of the covering that can be put 
on. We ourselves saw a sample of the wire when at the Blackley 
works last week, and it appears to be highly tenacious, flexible and 
uniform in thickness. 


Copper and Iron Wire Manufacture.—We believe it is 
quite safe to say that a business which put in its foundations 134 
years ago is pretty well established by this time. We do not know 
whether there is more than one firm, which to-day has dealings with 
the electrical world, that can boast of an equally lengthy record. 
Not, of course, that there was any electrical industry at all in the 
eighteenth century ; little enough of it was there if we forget the 100 
and say 34 years ago—the Eximorricat Review (as the Telegraphic 
Journal and Electrical Review) was then only giving its first 
greetings to the world, and the electrical industry followed after. 

It was in the year 1773 that. the business of Messrs. Richard 
Johnson & Nephew, Ltd., was formed in what is now the principal 
street in Manchester, and wire-drawing and wire-working in general 


occupied them for many years until the coming of wire tele- 
graphy in 1837, and of submariuetelegraphy in 1851 (Dover to Calais), 
gave the firm an additional opportunity of which it took full advan- 
tage. It will perhaps interest telegraph and electrical men of the 
present generation to know that the Dover-Calais submarine 
cable, to which we have referred, was sheathed with 
galvanised wire of this firm’s manufacture, and _ further 
that one-half of the sheathing wire required for the first 
Atlantic cable was also made by them. The changing requirements 
of the business necessitated changes of locale, until in 1853 the 
operations settled down at Bradford Ironworks, which have gone on 
spreading themselves out ever since, and now in 1907 an extension 
of great moment to electrical men has just been carried through. 
When the Bradford works were built, the manufacture of iron was 
commenced by the firm, and in 1862 the then works’ manager 
invented the continuous rolling mill, which revolutionised the 
world’s wire trade. Up to this time wire had not been made in 
heavier pieces than 30 1b. ; the continuous rolling mill raised this at 
once to’100 lb. This was a great advantage, of course, in connection 
with telegraphy and cable and other work, by reason of the 
reduction of joints. We learn that for some purposes to-day the 
firm supplies unwelded pieces weighing as much as 3 cwt. ; indeed, 
in the continuous mill it is possible to roll a No. 8 rod weighing 
1 ton and measuring about 64 miles. The recent development to 
which we wish to draw attention is the putting down of a big 
extension to the works for the manufacture of copper tele- 
graph wire. This new department is equipped with modern 
machinery electrically-driven, the motor power being obtained 
from the Manchester Corporation electricity supply department. 
And this step somewhat naturally leads on to the decision to before 
long undertaking the working and supplying of copper conductors 
for trolley wire and other purposes. For some time past large 
quantities of wires for covering electric light cables have been sup- 
plied by Messrs. Johnson & Nephew. 


The Making of Robertson Lamps.—By invitation of 
Messrs. Ropertson’s Evectric Lamps, Lrp., we, on Monday last, 
joined a party of technical and newspaper Press men in a visit to 
the company’s works at Brook Green, Hammersmith. The object 
of the visit was to keep representatives of the technical journals 
well in touch with the spirit of enterprise which has all along 
dominated this undertaking, and to refresh their minds concerning 
the up-to-dateness, thoroughness and all-round efficiency characteris- 
ing the operations at these now long-established lamp-making 
factories. The newspaper Press was doubtless invited in order to 
give those who are accustomed to putting popularly-written stories 
into the ear of the public, a more or less intelligent idea of the 
fairyland wonders of a modern manufactory in which their electric 
lamps are put together. It is devoutly to be hoped that the 
interesting questionings that were put by some of the visitors of 
this class brought them that enlightenment they sought at the hands 
of the technical experts whom the company appointed as pilots at 
the head of small parties. When those technical men met together 
after the event, we opine they had some interesting things to relate. 
The output of the works is roughly 5 million incandescent lamps of 
all sizes in the course of a twelvemonth, and one thing which 
doubtless appealed: more than any other to the visitors was the 
wholesale rejection of “bads” and “ doubtfuls ” that takes place 
as the lamps and their parts make progress from department to 
department. It is a strong argument for the efficiency of the 
Robertson lamp as it leaves the factory, to say that from start to 
finish some 40 per cent. are rejected. Mr. C. Wilson, the manager 
of the company, aims at sending out a lamp as perfect as he can make 
it, so that the user may have no occasion to heap execration upon 
the fair name of Robertson. The turn-out of the factory fire 
brigade, which, we believe, has won laurels practically wherever it 
has gone into competition with other like brigades, made a very 
creditable performance, which should strengthen the sense of 
security which the company and employ‘s must feel against fire 
dangers. 

The party adjourned to luncheon in the locality, with the restless, 
enterprising, and aboveall genial Mr. Hugo Hirst (the company’s chair- 
man) in the chair. In his brief speech he touched upon the union 
labour difficulties encountered by the company in setting up its own 
glass-blowing operations in thiscountry. These difficulties were very 
real, but after negotiations which must have called for the exercise 
of a good deal of diplomatic tact and firmness on the part of the 
speaker himself, they were overcome, with the result that the work 
is now proceeding satisfactorily. One other matter mentioned was 
the regard paid by the Robertson Co. to the general well-being of 
its employés. Some evidence of this was seen in the tour of the 
works, and we may remark here that next Saturday week one of the 
series of winter entertainments, arranged by the Robertson’s Social 
and Recreative Club (a plain and fancy dress dance), is to be held 
in the works club-room. Most of the party returned to the City by 
specially engaged motor omnibuses as they had gone down in the 
morning, but the sailing into the City was attended by no delays, 
no breakdowns, and no skidding, all of which one of these tyrants 
of the road was careful to give us as we went outwards. 


Belgium,.—la Socicté des Ateliers H. Leclercq Fabrique 
d’Accumulateurs et d’Appareils Electriques, of Liéze, shows a 
profit of £400 for the last financial year. 


Boilers for a Naples Power Station,— Messks. 
CLARKE, CHapman & Co., LTD, of Gateshead, have just received an 
order for two large ‘‘ Woodeson Patent ” water-tube boilers to the 
Societa Napoletana electric power station at Naples. These are for 
a repeat order, which has been secured owing to the success which 
has attended the working of several boilers of this type which Messrs. 
Clarke, Chapman & Co. installed for the same company last year. 
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Book Notices.—7he Municipal Engineer’s Specification. 
No. 2 (1906). Price 2s.6d.net. Published by the proprietors of the 
Builders’ Journal, &., Great New Street.—We welcome the second 
volume of this useful work of reference. To those who were not for- 
tunate enough to get a copy of the first, we may say. that this publica- 
tion is a sister series tothe older and better known “ Specification,” 
which has been of so much value to engineers of all classes. The 
present volume contains 420 foolscap pages, and is chiefly interesting 
to the electrical profession on account of its fifth and last division, 
which treats of electric tramways. Nevertheless, the first four 
divisions, concerned respectively with executive work (in muni- 
cipal departments), roads, water supply and sewerage form a liberal 
education in themselves. Many an electrical engineer would be 
the better for reading them as a relaxation. Matters of more or 
less direct interest occur outside Division 5, as, for instance, some 
pages on refuse destructors by Mr. S. F. Walker in Division 1, and 
the section on paved roads in Division 2. In section 3, Division 
3, Mr. Wm. H. Maxwell deals with the air-lift system of raising 
water from deep borings. His remarks are confined to waterworks, 
but can be applied as well to power stations. With his statement 
that one great advantage of compressed air is that it may be trans- 
mitted up to 20 miles without excessive loss of pressure many of 
us will pot agree, but there is no doubt that the system 
has not yet attracted sufficient attention in this country, 
although it is becoming known more widely. To those who 
are contemplating its use, Mr. Maxwell’s warning should be taken to 
heart. He says tbat the fuel cost of raising water on the air-lift prin- 
ciple, probably, will exceed that of a steam or oil-driven pump, but, 
given suitable conditions, the total cost will be less, and the volume 
of water will be greater, for the same bore. Division V comprises 
Sections on Power Station Buildings, by E. K. Scott, including 
well-reproduced illustrations; on Tramway Track, by Howard- 
Smith; and on feeders, overhead equipment, car-motors, and 
power house equipment, all revised by A. H. Allen. The very 
complete specification for tramway track is a noteworthy feature. 

Lexikon der Evektrizitét und Elektrotechnik. Edited by Fritz 
Hoppe. Published in 20 fortnightly parts of 48 pp. each. Vienna 
and Leipzig: A. Hartleben. Price 50 pf. each part. The promise 
of the first number of this dictionary, previously noticed in these 
columns, is not belied by the succeeding parts, and the completed 
work should prove of considerable assistance to engineers. The 
information is up-to-date, including mention of work done in 1906, 
whilst, at the same time, references to more or less obsolete elec- 
trical terms, for which no explanation would be found in the 
modern text-book, are plentiful. The employment of German 
instead of Roman characters may prove an inconvenience to foreign 
users, buf the arrangement and the illustrations are all that could 
be wished. 

“Journal of the Western Society of Engineers.” Vol. XI, 
No. 6, December, 1906. Chicago: The Society. 50c. 

“Proceedings of the American Society of Civil Engineers.” 
Vol. XXXIII, No. 2, February, 1907. New York: The 
Society. 

“The Technical Year Book for 1907.” Edited by A. C. 
Kelly and C. Weekes. London: Percival Marshall & Co. 5s. net. 

“The Workmen’s Compensation Act, 1906: with Notes by 
W. A. Willis.” Ninth edition of Willis’s Workmen's Compensa- 
tion Acts. London: Butterworth & Co. and Shaw & Sons, 1907. 
Price 2s. 6d. net. 

“Modern Buildings: Their Planning, Construction and Equip- 
ment.” By G. A. T. Middleton, A.R.I.B.A. Vol. VI. London: 
The Caxton Publishing Co. 1907. 10s. 6d. net 

“Journal of the Institution of Electrical Engineers.” 
Vol. XXXVIII, No. 181. February, 1907. London: E. & F. N. 
Spon, Ltd. 5s. 


New Lamp.—Tue Lonpon Exxcrrican Co., of 28, 
Martin’s Lane, E.C., are placing on the market a new carbon 
incandescent lamp, for which a high efficiency is claimed, a result 
of 32 c.p. being obtained in the downward direction, we under- 
stand, from a frosted lamp coasuming about 64 watts. The life 
of the lamp is guaranteed to be 1,000 hours. The bulb is 
shorter and of larger diameter then the ordinary type, and an 
opal shade is used over the upper part of it. Other patterns are 
also made. 


Catalogues and Lists.—MeEssrs. Jonnson & PHILLIPS, 
Lrp., Charlton.—New price list (S) just issued relating to their 
main switches. Illustrated details and prices appear of their 
enclosed double-pole switch, gas and water-tight switch for mining 
work, &c., and oil-break switches for attachment to transformer 
cases. 

Messrs. Snowpon, Sons & Co., Lrp., Balfour House, Finsbury 
Pavement, E.C.—New list (22 pp.) containing particulars, illustra- 
tions and prices of their Heinz accumulators for ignition, carriage 
lighting, motor-cycle and other work ; traction type accumulators ; 
ignition accessories; also charging apparatus, lamps, primary 
batteries, the Nodon valve, measuring instruments, and so forth. 
There is further shown a petrol-electric set suitable for lighting 
country works, mansions, &c. The Heinz accumulator is of French 
manufacture, and Messrs. Snowdon have obtained the exclusive 
licence for Great Britain and the Colonies. The traction type of 
accumulator is stated to be used exclusively on the French Post 
Office electric delivery vans. 

Messrs. Mavor & Coutson, Lrp., 47, King Street, Glasgow.— 
March date-card, with illustration of the firm’s Pick-quick three- 
phase coal-cutter on skids, &c. 

Messrs. E. Scott & Mountarn, Lrp., Close Works, Gateshead-on- 
Tyne.—Illustrated pamphlet (Circular No. 73) on electric pumping 
machinery, containing 60 pages of descriptions of the firm’s stan- 





dard reciprocating, sinking and centrifugal pumps; also hydraulic 
and power data, drawings, dimensions and tear-off inquiry forms 
for the convenience of intending purchasers and others. 

Tue British THomson-Hovuston Co. Ltp., Rugby.—Pamphlet 
No. 200 contains a full description with half-tone illustrations, also 
line diagrams and curves, of the B.T.-H. voltage regulators (Tirrill 
regulator) for alternating and continuous current generators. A 
number of charts show the variation of speed, load and voltage 
respectively, with and without regulator. 

Epison & Swan Untrep Extectric Lieut Co., Lrp., London, 
E.C.—Leaflet giving a general description with illustrations and 
note of prices of their new ‘“ Edison-Carbone” flame arc lamp, 
which is being made throughout at the works at Ponders End. 

Messrs. Donovan & Co., 12, Barwick Street, Birmingham.— 
New circular showing their starting switches and panels, which 
we understand to be the result of many years experience in the 
design and manufacture of starting gear; they are made to deal 
with heavy duty. The whole of the resistance is carried by the 
slate which is itself insulated from the iron case by means of 
mica washers, thus effectually guarding against bad insulation due 
to the absorption of inoisture by the slate. The wire of the electro- 
magnet coils is large so that there will be no undue heating if the 
starters are used with motors having large field currents. 

WESTMINSTER ExvectricaL TestTinG Lasoratory, York Street, 
Westminster.—24 pp. pamphlet giving full information regarding 
the classes of testing work undertaken and a scale of fees. 

CazBron Co., Carron, N.B.—New leaflet showing neat illustrations 
of their four and two-light electric radiators, which have ground 
and Berlin-blacked ornamental cast-iron fronts and tops, and 
possess a very pleasing appearance. Prices are stated in the list. 


The King’s New Yacht.—The order recently placed 
by the Admiralty with Messrs. Claud Hamilton, Ltd., of Glasgow 
and Aberdeen, for the electrical equipment of the King’s new 
yacht, includes engines by Messrs. Peter Brotherhood, and gene- 
rators by the Electric Construction Co., Ltd. 


For Sale.—The Lancashire United Tramways, Ltd., 
are offering some negative boosters for sale. Particulars appear 
among our advertisements to-day. 


Annual Dinner.—The fourth annual dinner of the 
employ¢és of Messrs. Rawlings Bros., Ltd., was held on Saturday, 
2nd inst., at the Six Bells, King’s Road, Chelsea, when about 100 
of the staff assembled for the occasion. Mr. W. R. Rawlings, one 
of the managing directors, presided. Mr. T. S. Rowden proposed 
the toast of “The Firm and Directors.” Mr. W. R. Rawlings 
responded, and said he could not but be apprehensive of the 
threatened competition of municipal trading, which would directly 
affect certain branches of their business, and he hoped that a check 
would be put upon such unfair trading. (The votes for the L.C.C. 
election were being counted as Mr. Rawlings was speaking.) Mr. 
Rawlings also referred to the very satisfactory position of the 
firm's sick benefit club. Mr. J. J. Rawlings proposed the toast 
of “The Employés,”’ and Mr. C. J. Banister responded. The 
next toast, viz., that of ‘Our Professional Friends,” was proposed 
by Mr. E. G. Nicholson. Mr. R. Tweedy Smith, the chairman of 
the company, replied. Mr. John Anderson responded. 


Trade Announcements,—We are informed by Mrssrs. 
Sremens Bros,’ Dynamo Works, Ltp., that they have opened a 
London branch at 1, Abeburch Yard, Cannon Street, E.C., under the 
management of Mr. A. W. Woodyatt. The district controlled by 
this branch will cover the counties of Bedfordshire, Berkshire, 
Buckinghamshire, Cambridgeshire, Essex, Hampshire, Hertford- 
shire, Huntingdonshire, Kent, Middlerex, Norfolk, Oxfordshire, 
Suffolk, Surrey, Sussex, the Isle of Wight and the Channel Islands. 

Mr. C. 8. KNow es, of 7, Victoria Street, S.W. asks us to announce 
that his telephone number is now 5,717, Westminster. 


Dissolutions and Liquidations.—ImerovepD Exsc- 
tric Suppiies, Ltp.—This company is winding up with Mr. H. J. 
Snowdon, St. Michael’s House, Basinghall Street, E.C., as 
liquidator. 

SoutH-EasteRN ENGINEERING Co., 42, Tarn Street, Newington 
Causeway, S.E.—Messrs. H. C. Barron and E. N. Lawley, electrical 
and mechanical engineers, have dissolved partnership. Mr. 
Lawley will attend to debts and continue the business. 

McPuait & Srmpson’s Dry Steam Patents Co., Lrp., Calder 
Works, Wakefield.—The first meetings of creditors and con- 
tributories are to be held on March 20th, at 33, Carey Street, W.C. 

DevaFON BaTrEeRiEs Syndicate, Ltp.—A meeting is to be held 
at 12, Norfolk Street, Manchester, on April 10th, to hear an account 
of the winding-up from Mr. E. Williams, liquidator. 

T. E. RaymonpD PaILtipes, electrical engineer, 15, Nicander Road, 
Liverpool.—The first meeting and public examination respectively, 
are to be held on March 20th and 25th, at Liverpool. 








LIGHTING and POWER NOTES. 


Beverley.—Replying to the B. of T.’s inquiries, the 
T.C. has intimated that the Council has decided to take no further 
steps with regard to the E.L. order. 


Dartford.—The U.D.C. has reduced the price of energy 
for private lighting from 5d. to 4d. per unit, and for arc lightirg 
from 34d. to 3d. 
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Belfast.—At the meeting of the Tramways and Electrical 
Committee on the 4th inst., the statement as to the electrical engi- 
neer’s certificates to Messrs. J. G. White & Co., for the overhead 
portion of their contract was read, and the certificates accepted. A 
letter was received from the authorities of Glasgow intimating that 
the Electricity Committee would like an opportunity of visiting 
the Belfast electricity works, and it was unanimously agreed that 
every facility be given. Mr. Nance’s report on glass fronts for the 
cars for the protection of motormen stated that the men were 
safer without them, in case of accident. A letter was read from 
Messrs. Willans & Robinson re a condition in their agreement as 
to a possible dispute should the engines not be satisfactory. It 
was resolved to let the matter take its course according to the 
custom in vogue in all corporation committees. 


Birmingham.—Last week the City Council authorised 
a loan of £80,000 for additional mains. Since the opening 
of the Summer Lane station the output has gone up rapidly, and, 
apart from the demand in connection with the tramways, the 
present year will show an increase for lighting and power supply 
equal to that of any preceding three years. There have been con- 
siderable extensions of mains in Summer Lane, Balsall Heath, and 
Bordesley, and an expenditure of £7,000 has already been incurred 
over loans authorised. The additional £80,000 is expected to be 
sufficient for the next three years. 


Burnley.—A temporary scheme has been devised for the 
running of Scar Top Mill, Burnley, where a disastrous fire occurred 
a month azo. The enginehouse and plant were badly damaged. 
The difficulty of driving is beinz overcome by an installation of five 
electric motors, aggregating 210 u.p. Theseare being put to work this 
week. The motors have been housed in a temporary building; we 
gather that this is the first Burnley mill run by power from the 
Corporation mains, and doubtless it will be to the advantage of 
the millowner to permanently install electric plaut. 

The Town Council has agreed to the reduction in the price of 
current to the tramways Committee by 4d. per unit, and for private 
lighting by jd. 


Coventry.—The E.L. Committee of the City Council 
has considered a report from its Sub-Committee, prepared after 
consultation with Major Cardew, the expert appointed to advise 
upon the proposed extensions, and has decided to make the follow- 
ing recommendations to the Council:—(1) That the scheme pre- 
pared by the manager for immediate extensions at the elec- 
tricity works, at an estimated cost of £27,000 be approved, 
subject to .the sanction of the L.G.B. being obtained to 
the necessary loan. (2) That the &cheme prepared by the 
manager for further extensions of the E.L. undertaking, 
to cover the needs of the next five years, at a total estimated 
cost of £160,000, be approved, subject to the sanction of the 
L.G.B. being obtained to the raising of the necessary capital, and 
also subject to a special recommendation being presented by the 
E.L. Committee and adopted by the Council, before any further 
expenditure is incurred. (3) That application be made to Parlia- 
ment during the present session for the raising of capital for the 
purposes of the electric light undertaking. (4) That application 
be also made to Parliament for powers for the Corporation to 
supply energy in certain districts adjoining the city. (5) That 
application be also made to Parliament for clauses enabling the 
Corporation to make charges for stand-by supplies. Ata meeting 
of the City Council on Tuesday last, the Council unanimously 
adopted the recommendations. 


Dundee.—The Town Council, after a lively debate, has 
adopted the electric extension scheme, including a new generating 
station and two sub-stations, as recommended by Mr. Snell, at a 
cost of £52,000. Mr. Harry Richardson, the Corporation electrical 
engineer, has been instracted to carry out the work on the express 
stipulation that he shall have no claim for extra remuneration. 
Quite a numoer of borings have already been made at the site of 
the new station at Stannergate, and these have proved satisfactory. 
The decision to entrust the supervision of the new works to Mr. 
Richardson is generally approved, but it is felt that the Council is 
not dealing fairly with the engineer in stipulating that there 
shall be no extra remuneration. 


Durham County.—With the approval of the B. of T., 
the Northern Counties’ Electricity Supply Co., Newcastle-on- 
Tyne, intends to transfer the Annfield Plain E.L. Order, 1901, 
the Benfieldside E.L. Order, 1901, the Consett E.L. Order, 1901, 
the Leadgate E.L. Order, 1902, and the Stanley E.L. Order, 1902, 
to the Cleveland and Durham County Electric Power Co., 
Middlesbrough. The consideration in respect of each order is £594 
in cash and 60 paid-up £10 shares in the Cleveland Co. 


East Ham.—The engineer submitted at the meeting of 
the T.C, this week, an estimate for extension of distributing and 
feeder cables amounting to £4,000. Application is to be made to 
the L.G.B. for sanction to borrow this amount. 


Govan.—The T.C. has decided not to proceed further 
with the proposed electricity provisional order. 


Guisborough.—The U.D.C. has appointed a committee 
to consider a proposal by a private company to introduce an elec- 
tricity supply for lighting and power. 





Gillingham.—The Kent Power Co. has an arbitration 
case pending with the Corporation, and Mr. Wordingham is to be 
retained as anexpert. The Kent Power Co. is also making a claim 
on the Council for loss of revenue due to interruptions in the supply 
of energy. This is to be considered by the Council at its next 
meeting. 

The T.C. has decided to adopt an optional method of charging 
for private lighting, by which a fixed charge will be made of 1s. per 
quarter in the summer and Is. 6d. per quarter in the winter for 
each 8-c.P. lamp connected, all lamps to be purchased from the 
Council. 


Halifax.—At a L.G.B. inquiry held at the Town Hall 
on Tuesday last, the Inspector who conducted the inquiry made 
some strong comments with regard to the electricity undertaking 
in connection with which the municipality applied for powers to 
borrow £23,009. The borough accountant stated in reply to the 
Inspector that from 1898 to 1902 revenue was earned from the 
supply of electricity, but no sinking fund was charged against it. 
He admitted tbat certain “ published returns of protit were hardly 
correct.” The Inspector asked whether there was any reserve fund 
at all? A reply was made that, as far as the electricity works are 
concerned, the only fund of that kind is an unappropriated balance 
of £6,000. With regard to an item of £3,520 for boilers, the 
Inspector remarked that the Board does not sanction loans on 
anticipated expenditure on plant, so that item must stand over. 


Ipswich.—The chief engineer of the Corporation electric 
supply department has forwarded us copies of some of the recent 
advertising literature issued by the department. One leaflet is 
intended tor the attention of those about to consider the question 
of spring cleaning and re-decoration, showing how this question is 
affected by the adoption of electric lighting. Other leaflets refer 
to turn-down incandescent lamps, the electric iron, and the 
“Osram ” lamp. 


Lancashire.—A correspondent understands that electrical 
appliances will be adopted at the riew mines which will be opened 
in the near future in ithe neighbourhood of Astley Moss, in South 
Lancashire. 


Leeds.—The T.C. has reduced the price of energy for 
power to 1°05d. per unit, less 5 per cent., to consumers whose con- 
sumption is 1,000 units per H.P. of their maximum load, or when the 
units consumed are 300,000 or upwards. 


London,—L.C.C.—The Highways Committee, at a meet- 
ing of the Council on Tuesday, reported that serious delay on the 
part of a firm had arisen in regard to the delivery of 14 induction 
motor-generators, and the tramways electrical engineer stated that 
the contractors had not proceeded with the execution of the work 
with such diligence as would have insured the completion thereof 
within the stipulated period. In the circumstances the Committee 
recommended the Council to determine the contracts, and to obtain 
elsewhere the motor-generators which should have been supplied by 
the firm. 

SoutHWARK.—At the last meeting of the Borough Council, Mr. 
Attenborough moved that in future all legal and Parliamentary 
expenses incurred in connection with the electric lighting under- 
taking be charged against the electric lighting revenue account, aud 
not be defrayed, as under the late Progressive Council, from the 
general rate. The motion was adopted. 

Batrersea.— Shields advertising the charges made for the supply 
of energy are to be fixed upon lamp-posts in the borough as an 
experiment. 

The Works Committee has reported that the General Post Office 
authorities have at length definitely refused to pay the revised 
charges (made in September, 1905) for reinstating trenches, except 
forareas of 10sq. yds. The Postmaster-General has offered for areas 
above 10 sq. yds. the alleged average rates charged by the other 
Metropolitan B.C. He has forwarded a cheque based on these rates, 
and the Committee has instructed the Town Clerk to inform him 
that in the event of his de: lining to pay the amount demanded by 
the Council, tne matter will be placed in the solicitor’s hands. 

CAMBERWELL.—The General Purposes Committee of the Borough 
Council reported on Monday having received the report and state- 
ment of accounts of the County of London Electric Supply Co. for 
the year ended December 31st last. No separate account of the 
expenditure relating to Camberwell is, the Committee stated, 
published in the accounts as required by the Order of 1896, and the 
Town Clerk is to be instructed to request the company to furnish 
the statement of the income and expenditure in respect of the 
Camberwell Order, 1896, and in default of the company supplying 
this information application is to be made to the B. of T. to direct 
the company to do so. 

MaryLenong.—The Electric Supply Committee, in a report 
circulated on Tuesday, stated that it had received from the 
solicitors of Mr. Arthur Wright, the consulting engineer, formal 
notice to refer to arbitration certain questions which had arisen as 
to the construction of his agreement with the Council. The 
solicitors state that, ascertain items in Mr. Wright’s claims for com- 
mission which have not been accepted are not isolated cases, but are 
of a class likely to occur in the future, it is better that the priaciple 
involved should be definitely settled. The Committee had instructed 
the Council's solicitor to’ include in the submission to arbitration 
any further points upon which members might consider it advisable * 
to obtain a definite decision. The statement of revenue accounts for 
the half-year to December last, and estimates of expenditure 
and income for the year ending March 31st, 1908, were submitted. 
The total cost (exclusive of capital charges) works out at 1°499d, 
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per unit sold, against 2°2d. estimated by the consulting engineer 
when the Council embarked on the scheme. In March last the 
cost per unit sold for the current year was estimated at 1°626d. ; 
thus, assuming the results for the complete year at 1°499d., there is 
an improvement of 8 per cent. on the estimate. On the income 
side the account also shows a substantial improvement. Whilst 
the gross revenue has increased as compared with the corresponding 
half of 1905 by 13 per cent., there has been an average reduc- 
tion in prices charged to consumers of nearly 4d. per 
B.T.U., or 9 per cent. The increase in sale has chiefly been 
brought about by the addition of some very large consumers 
during the past 12 months. The half-year under review was not 
the most profitable half ; under normal conditions it represents 
47 per cent. in value, against 53 per cent. for the half-year ending 
June, principally owing to the low load factor obtaining during any 
September quarter. From the figures now available, a near estimate 
of the revenue account for the complete year may be given. The 
value each quarter’s sales bear to the year, as a whole, has been 
ascertained to be as follows :—March, 33 per cent. ; June, 20 per 
cent. ; September, 11 per cent.; December, 36 per cent. The June 
quarter’s statement showed a balance of income over working 
expenses of £19,829; during the next six months this was increased 
by the sum of £51,501, and thus for the nine months, or 67 per 
cent. of the year, the amount available to meet capital 
charges, &., was £71,360. The remaining three months (or 33 per 
cent. of the value of the year) will add to this not less than 
£35,147. The sum available to meet interest and repayment of 
loans, charges, &c., will be approximately £106,507, and after 
allowing for all such charges due in respect of the year, there will 
remain a credit balance of £29,924, as compared with the estimate 
of 12 months ago of £23,528. The estimates of income and 
expenditure for the year ending March 31st, 1908, have been 
prepared by the consulting engineer and the electrical accountant. 
The costs per unit sold have been estimated for the new year at 
1°4d., being a reduction of nearly one-tenth of a penny, as com- 
pared with the past half-year. That period, it is pointed out, is not 
an entirely fair criterion on which to base a year’s estimate, owing 
to the low rate of output during the September quarter. For this 
reason the generation costs of ‘778d. have been reduced in the 
estimate to "740d. Distribution and management are estimated at 
219d. and ‘270d. respectively (as compared with ‘230d. and °308d. 
for the half-year). 

WootwicH.—At the meeting of the B.C. on the 7th inst., the 
report of the district auditor, Mr. A. Carson Roberts, on the accounts 
for the year ended March 31st was submitted. The auditor criticised 
the finances of the wiring and motor accounts, aid payment 
for steam from the dust destructor; and he pointed out that correc- 
tions on general establishment charges had brought the arrears of 
deficiency at March 31st last to £10,834. 

The Finance Committee stated that the maximum demand system 
of charging for energy for public lighting had been approved, and 
it had instructed the Borough Treasurer to give effect to the auditor's 
requirements in next year’s estimates. The Committee further noted 
that the total over-expenditure on various loans was £22,800, and 
deducting a balance on other loans, the overdraft amounted to 
£20,024, which the L.C.C. is to be asked to advance, with repay- 
ments spread over a mean period of 25 years. The report and 
recommendations were passed by the Council, which also passed a 
motion protesting against the L.C.C. Bill, unless it were amended 
so as to render it obligatory for the L.C.C. to acquire the B.C.’s 
undertaking on similar terms to the others. 


Luton.—The borough electrical engineer has reported to 
the Council on an extension of the electrical plant, including a 
Lancashire boiler, mechanical stokers, one 500-kw. steam generator, 
condensing and feed plant, ccal storage, &c., to cost £9,518; mains 
extensions during the next three years, £5,000; making a total of 
£14,518. The Council is applying to the L.G.B. for a loan for this 
amount. 


Oldbury.—The U.D.C. announces its intention to 
transfer the E.L. order to the Shropshire, Worcestershire and 
Staffs. Electric Power Co. for a consideration of £600. 


St. Helens.—The Electricity Committee has decided to 
adopt a system of discounts to users of electricity for power 
purposes as follows: Consumers of from 1,000 to 3,000 units per 
month, 5 per cent. ; 3,000 to 6,000, 10 per cent. ; 6,000 to 10,000, 
15 per cent.; 10,000 to 20,000, 20 per cent.; and over 20,000, 
25 per cent. 


St. Anne’s-on-Sea.—It is stated that in 1908 it will 
be necessary to install additional plant at the U.D:C. generating 
station at an expenditure of between £10,000 and £15,000, whilst 
£3,000 must be spent at once. 


Sevenoaks.—The U.D.C. has decided to write to the 
B. of T. and call attention to the delay in carrying out the E.L. 
scheme by the Kent Electric Power Co. 


South Africa.—Porr ExizapetH.—Messrs. Marshall 
and Co., of this town are, we understand, the first firm to lead the 
way in Port Elizabeth in supporting Colonial industry in the 
cabinet-making work. They have gone to 2 great expense in 
the selection of the most up-to-date machinery in the equipment 
of their works; it has all been supplied by British manufacturers, 
and the whole is driven electrieally, The timber which is used 
for this work is brought direct from the Knysna and Zilzihama 
Forests. The whole of this installation was carried out by 
Mr. A. G. Knight, electrical and mechanical engineer, of Port 
Elizabeth, and it has given such satisfaction that if the present 









demand for Colonial furniture still increases, there will be several 
more new machines installed. Electric lifts, both passenger and 
goods, are coming well to the front, and Mr. Knight has already 
secured several good orders. One of Medway’s lifts was the first 
to be installed here, while one of Stigler’s 25 cwt. lifts is now 
in course of construction; several lifts which are driven by gas 
engines are now being converted to electric lifts. 

JOHANNESBURG.—Our Durban correspondent states that it is 
reported that the Randfontein Estates have decided to proceed 
immediately with an important scheme of substituting electricity 
for steam throughout the various mines of the group by the 
creation of a large power station, which is likely to be the 
largest on the Witwatersrand Goldfields. The steam engines at 
the mills on the Porges North, Porges South, and the Robinson- 
Randfontein mines are to be displaced by electric motors, and 
electrically-driven air compressors of large capacity will be 
installed. It will naturally be disappointing to the promoters of 
the Victoria Falls scheme to find that another group of mines are 
able to do better with a station of their own than by purchasing 
energy in bulk from an outside source. 

On February 19:h an escape of gas at the Johannesburg power 
station caused six men to be rendered unconscious, or partially so, 
but on their being removed to the open air they recovered without 
medical aid. 

Umrata (Care Cotony).—Early in February a special meeting 
of the Umtata T.C. was convened to meet Mr. Wm. Blane, of 
Johannesburg, who was visiting Umtata and offered to give the 
Council information on engineering matters, and especially with 
regard to the installation of an electric light plant. Mr. Blane 
strongly advised the utilising of the waterfalls for this purpose. 
He will probably furnish the Council with further information. 


Stalybridge.—During the course of the L.G.B. inquiry 
at the beginning of the month, it was stated that the estimates for 
the original scheme were exceeded by about £11,000. Mr. H. R. 
Hooper, the inspector, endeavoured to obtain some substantial 
reason for such an increase, and upon being informed that no 
information could be given, and that all the records had been 
searched for in vain, he remarked “it was an extraordinary state of 
affairs.” It was afterwards explained that at the inception of the 
scheme it was anticipated that three sub-stations would be 
sufficient, but on further consideration it was found that another 
would be absolutely necessary. This was the only solution of the 
matter that the Joint Electricity Board was able to put before the 
inspector. In sinking the foundations for the generating station, 
heavy expenditure had to be made, as it was discovered that the 
whole site was on a bed of quicksand, and as the basement was, in 
consequence, below the bed of the river, the foundations had to be 
made watertight. The addition of a fourth sub-station also 
necessitated the laying of 4,500 yards of extra high-tension mains. 
High-speed engines and generators were allowed for in the original 
scheme, but it was subsequently found advisable to adopt low- 
speed engines and generators. Mr. Hooper, after further details 
had been given by the engineer, expressed an opinion that 
certain estimates regarding the erection of the main station were 
not worth the paper they were written upon. The inquiry was 
adjourned until the 21st inst. 

The Joint Tramways and Electricity Board has applied to the 
L.G.B. for a further loan of £10,000 for mains, and £5,000 for 
transformers. 


Wath,—The U.D.C. has decided to apply to the B. of T. 


for a renewal of the E.L. prov. order. 


Wolverhampton,—Mains extensions at a cost of about 
£3,268 have been decided upon by the Corporation. 


Worcester.—The Corporation Electricity Committee has 
fixed the price of energy for heating at 24d. per unit for the first 
hour’s use and 1d. beyond. 


West Ham.—A supply of electrical energy to Silvertown 
was inaugurated by the West Ham Corporation last week. Probably 
in no district around London is power used on such a large scale in 
such a.small area as in Silvertown. In this district it will be 
possible to charge exceedingly low prices on account of the long- 
hour use. The problem in giving a supply to Silvertown has been 
the difficulty of laying mains through the docks. Early in 1906, 
however, it was found possible to utilise a disused sewer under the 
Connaught Road Dock cutting, through which cables have now beer 
carried. The system has been laid out and designed essentially for 
power supply, and special attention given to duplication of mains 
so that, in the event of alterations, extensions, &c,, supply would 
not have to be interrupted. The energy for the supply to Silvertown 
is generated at 2,000 volts, two-phase, 50 periods, and stepped up to 
6,000 volts. The mains laid are ‘2 sq. in. sectional area, twin 
concentric, paper insulated and lead sheathed, drawn into earthen 
ware pipes. The mains through the sewer have submarine cable 
type armour and protection. Premises have been purchased by 
the T.C. in Oriental Street, Silvertown, and fitted out asa sub-station 
At the factories, the extra-high-tension services are taken into brick 
chambers, provided by the consumers, in which are the control and 
isolating switches and the transformers, transforming the 6,000-voli 
supply down to low-tension, single, two, or three-phase, or direct 
current. A total load of about 1,000 u.p. has already been secured 
in Silvertown. The cost of the transmission and distribution 
system is about £5 per xKw., and the fact that the mixed lighting 
and power distribution in the borough costs about £25 per Kw. 
shows the low capital cost at which purely power systems can be 
carried out. One contract secured in this area amounts to 1,500,000 
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units per annum. The contracts carry charges varying with the 
class of demand ; roughly, the charges are either in the form ofa 
fixed charge per Kw. per annum, or a fixed charge per Kw. per 
annum, and a running charge per unit. 


Yardley. — Lengthy correspondence and _ protracted 
negotiations have culminated in the U.D.C. unanimously accepting 
the offer of the Birmingham Corporation to supply electricity for 
lighting and power purposes within the Yardley area. There had 
been an alternative offer from the ‘Shropshire, Worcestershire and 
Staffordshire Electric Power Co., bat it was pointed out thaf the 
prices offered by the Birmingham Corporation were subject to a 
discount of 5 percent. Taken asa whole, the terms quoted showed 
a slight advantage in favour of the company for the supply for 
power purposes at present prices, but whereas that body offered no 
reduction during the term of the 21 years’ lease sought by the 
company, the Birmingham Corporation was prepared to give 
Yardley the benefit of any further reductions in the city. Again, 
also, Birmingham asked only for market value in the event of 
Yardley deciding to purchase the undertaking after 14 years, 
whereas the company’s terms for purchase after 21 years were 
“fair” market value, plus 10 per cent. compensation for any loss 
accrued in working the orders. The chairman declared that he 
could not see how any body of business men could accept any offer 
except the one from Birmingham. 








TRAMWAY and RAILWAY NOTES. 


Ashton-under-Lyne.—The Ashton Corporation cars are 
now running through Manchester vié Openshaw. Hitherto all the 
running from Manchester to Ashton has been done by the Manchester 
Corporation cars. 


Birmingham.—The Corporation has only been in 
possession of the tramways since the beginning of the year, but 
already it is threatened with the labour question. Handbilis calling 
sectional meetings of the employés—motormen, conductors, &c.— 
were circulated at the close of last week to discuss alleged “ griev- 
ances,” and on Sunday a private conference of representatives was 
held. The delegates who attended had been appointed in the small 
hours after the cars had ceased running .on Saturday night. It 
seems that complaints are made both by drivers and conductors, 
both classes urging that they are entitled to more pay. They also 
complain against “split” shifts. Endeavoursare being made by an 
agent from Manchester to enlist the men as members of a Tram- 
way Men’s Union. Mr. Alfred Baker, the manager of the Tramways, 
informed our representative that the minimum rate of pay is higher 
than that given by the old company by the equivalent of between 3s. 
and 4s. per week, and in addition. the men are provided with uniform 
and other clothing. Owing to the exigencies of the Birmingham 
traffic it is necessary for a certain number of men to work two 
shifts. 


Continental Notes,—Spary.—Application has been 
made for a concession to construct and work an electric tramway 
between Malaga and Marbella. 

The Gaceta de Madrid, of February 26th, notifies an application 
by Les Tramways de Barcelona for the concession of an electric 
tramway in that city. One month from the above date is allowed 
for the presentation at the Directorate General of Public Works, 
Madrid, of other applications for a concession on terms more 
favourable to the Government.—Board of Trade Journal. 

Iraty.—During the last fortnight of February, several trial 
runs were made on the section of the line between San 
Giovanni Bianco and Brembilla, where the electrical work is now 
so far finished that successful operation is possible. Current is 
supplied at 6,000 volts to an electric locomotive for single-phase 
working. The acceleration and speed of travelling are found to 
be very much higher than with the steam trains. It is hoped that 
the public inauguration of the line will be possible very soon. 

The Italian Minister of Public Works has appointed a Com- 
mission to report forthwith upon the best system of safety guards 
to adopt for electric coaches working on railways, with an instruc- 
tion that consideration should be given to safety devices applicable 
to the front, back and sides. The general public in Italy are 
allowed to wander about over the railways a good deal more than 
in this country, so that satisfactory safety devices must be very 
necessary. 


Largs.—The proposal to construct a tramway line 
between Wemyss Bay and Largs has been revived. 


Lytham.—The T.C. has given permission to the Black- 
pool, St. Anne’s and Lytham Tramways Co. to double its line along 
Churcb Road, from Lower Gardens to Clifton Square. 


Liverpoo]l.—A proposal was submitted at a meeting of 
the Corporation Tramways Committee last week for the construc- 
tion of tramways along Parkfield Road. This route lies in a 
residential district, and objection was strongly taken that a 
tramway would depreciate the value of property. The opposition 
proved too great, and the proposal was rejected. 


Milngavie.—A deputation from the T.C. is to wait on 
the Glasgow Corporation Tramways Committee, with a view of the 
cars being extended to Milngavie. 


South Africa.—East Lonpon.—At a meeting of the 
T.C. on February 11th, plans were submitted by the E.L. and 
Tramways Committee showing proposed alterations and additions 
to the existing tramway scheme, also a report from the electrical 
engineer, together with specification and schedule of the materials 
required for the work. ‘The plans were approved, and it was 
resolved that the Council’s London agents invite tenders for the 
supply of the material. The estimated cost would be £3,297, and 
sundry other material and tools in connection with this work 
would cost £875. 


Stalybridge.—Owing to an increase in the demand for 
accommodation, the Stalybridge, Hyde, Mossley and Dukinfield 
Joint Tramways Board has resolved to improve the service of 
electric cars, and five 77-passenger cars are to be obtained. 


Stretford.—The U.D.C. has instructed the surveyor to 
prepare a specification, and advertise for tenders for a new road 
and bridge for the purpose of a light railway scheme, and the 
resident electrical engineer has been instructed to prepare plans, 
&e., for the construction and equipment of a length of tram- 
way from the Cock Inn, in the village of Stretford, to the junc- 
tion of Barton Road and King Street, and for the equipment of 
the light railway authorised by the Stretford Light Railway Order, 
1906. 


Torquay.—At a meeting last week, the Electric Light- 
ing Committee reported that it was resolved on February 18th 
that unless payment of the £600 for the supply of energy to the 
Dolter Tramways Co. for the six months ended September last were 
made within 14 days on an understanding given to pay at least 
£1,200 (for the twelve months) on April 26th next, the matter 
should be placed in the hands of the Council’s solicitors. After 
discussion and the defeat of an amendment to refer the matter 
back, the proposal of the Committee was carried by the T.C. It 
was stated that Mr. Mitchell, chief engineer of the Dolter Electric 
Traction, would be in Torquay at a B. of T. inspection on the 
following day, when the Town Clerk would have an opportunity 
of conferring with him on the subject. The Board of Trade inspec- 
tion of the local tramways took place on the 7th inst. 


Walsall.—The Tramways Committee has entered into 
an arrangement with the Postmaster for the carriage of mail 
bags to and from Walsall Wood, at the rate of £13 per annum. The 
Wednesbury Corporation has assented to the cars belonging to the 
Walsall Corporation running in Wednesbury for a term of three 
years, and it is hoped that, as a result, intercommunication between 
these two towns will commence before May Ist. 





TELEGRAPH and TELEPHONE NOTES. 


Far Eastern Cables.—According to official notifica- 
tions the Tokio-Bonin cable is the property of the Japanese 
Government, and the Bonin Islands-Guam cable only belongs to 
the Commercial Pacific Cable Co. The Japanese Government have 
an office at Bonin (Peel Island), but they are only permitted, until 
further notice, to accept local trattic for Japan. 


Printing Telegraphy.—We are informed by the 
inventor, Mr. Donald Murray, that the trials of the Murray auto- 
matic printing telegraph system in Russia having been satisfactory, 
the Russian Administration has ordered another installation for 
St. Petersburg—Irkutsk, a distance of about 3,800 miles of iron 
wire, with six repeating stations. So far as printing telegraphy is 
concerned, this will be the world’s record, as it will be three times 
longer than any other line ever operated by a printing telegraph. 
The Swedish Administration has also ordered a complete duplex 
outfit of the Murray automatic system for Stockholm-Gotenburg. 
Two new installations are nearly completed, to the order of the 
German Post Office, and the Murray system between Bombay and 
Calcutta is now being started. 


Telegraphic Interruptions and Repairs :— 





CABLES, INTERRUPTED, REPAIRED, 
Paramaribo-Cayenne .. ee oe ee -- Nov. 27, 1906.. e 
Cayenne-Pinheiro ae Pr’ “e .. Aug. 13, 1902.. 

St. Lucia-Martinique .. a ae “ie -- May7, 1902... 
Dominica-Martinioue .. ae oa aa -- May7, 1902.. 


Curacao-Coro 
Curacao-La Guayra } Closed.. ee ee 
Curacao-Maracaibo 


- Jan. 12, 1906.. oe 


Reissa-Issa and Reissa-Yemani Crem. -- Oct. 22, 1902.. 
Tarifa-Tangier . aa ae ; -. Jan. 18, 1904.. 

Port Arthur-Chifu (Closed) ox oe aa -- Mar. 9, 1904.. ge 
Garachico-Santa Cruz .. ee oe ee -- July 12, 1906.. ee 
Las Palmas-Arecife & ee ae -. Aug. 18, 1906 .. eo 
Guantanamo-Mole St. Nicholas ea ‘se -. Nov. 22, 1906.. Feb. 13 


Martirique-Paramaribo Ss .. Dec. 17, 1906.. Mar.9 
New Brunswick-Prince Edward Island és -. Jan. 9, 1907. eo 


Odessa-Kilios a - eo ia .. Feb. 9, 1907 . 
Tenedos-Chio . Feb. 13, 1907 . =e 
Rhodes-Sitia . Feb. 25,1907 .. Mar.7 
Panama-Buenav entura . . Feb. 28, 1907 .. we 


St. Elena-Buenaventura 3 .2Feb. 28, 1907 .. 
LANDLINES. 


Puerto-Barrios .. ee ee oe ee ee Aug. 28, 1902 .. “a 
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South Africa—Care Cotony.—The postal tele- 
graph receipts for 1906 were £229,804, an increase of £23,129 
on the receipts for 1905. The telegraph receipts were made up as 
follows:—Public messages, £134,252; Government messages, 
£37,005 ; various messages, £13,193 ; private wire rentals produced 
£43,431; miscellaneous, £298 ; registered addresses, £1,623. 

JOHANNESBURG.—On February 9tb, the whole of the Rand 
telephone system was disorganised by an accident. It is under- 
stood that one of the wires-came in contact with an overhead 
lighting wire in Yeoville, and set fire to the telephone tower. The 
tire brigade very quickly responded to the call, and were successful 
in preventing the spread of the fire, though some 2,500 pairs of 
cables leading into the distributing frame were destroyed. The 
test-room records book was fortunately’ saved, which assisted the 
work of connecting up again, and by 4 a.m. on the Monday, com- 
munication had been restored. It is estimated that the damage 
only amounts to about £300. 

The Postmaster-General proposes the following charges to tele- 
phone subscribers in place of the present fixed charge, viz. :—(a) 
A fixed charge of -£10 per annum to cover 600 calls; (1) ) 2d. per 
call for the next 1,800 calls; (c) 1d. for each call afterwards, 


Submarine Signals. —The United States Government 
has decided to equip all lightships with submarine signalling 
apparatus, the signals already fitted having proved of substantial 
service. 


United States,— Cuicaco.—The incorporation of 
several telephone companies, which will furnish long-distance con- 
nection with the independent telephone lines, has been announced. 
The companies which will enter the merger are the Chicago, 
Milwaukee and Northern Long-Distance Co. ; the Chicago, Indiana 
and Eastern Telephone Co.; and the Chicago, St. Louis and 
Western Long-Distance Co. 


Wireless Telephony.—Several papers have recently 
stated that Dr. de Forest, of New York, has been endeavouring to 
transmit music without using wires. Lieut. ().C. A. Crawfurd, R.N., 
of H.M.S. Andromeda, Chatham, has already succeeded in 
transmitting musical sounds by wireless telephony for a distance 
of over half a mile. The songs were quite loud and clear, 
and were easily recognised by signalmen on ships at the distance 
stated—which was the furthest tried—well over a month ago. 


Wireless Telegraphy.—The Provisional Government of 
the Republic of Cuba has placed an order with the Gesellschaft fiir 
Drahtlose Telegraphie for the erection of eight stations, of which 
two are already working, and have proved very satisfactory. The 
other stations will probably be ready for work by the end of this 
year. The central station will be situated on Port Cabanas, in the 
neighbourhood of Habana, and will be able to transmit messages 
over a distance of at least 1,500 km. The stations will com- 
municate with ships, and with stations on the coast of the United 
States. The Expeditioaary Corps from America at present in 
Cuba also makes use of the Telefunken wireless telegraphy. 

Wireless telegraph experiments between Denmark and 
America are in progress at the Poulsen wireless station near 
Copenhagen. 

The French Government has appointed a Commission to examine 
the sites and to report on the special conditions of all existing or 
future wireless stations, and it seems likely that a great develop- 
ment of wireless telegraphy is about to take place in France. 

It is stated that a French company is erecting wireless telegraph 
stations on the Morocco coast. 

A station has been opened by the Amalgamated Radio-Tele- 
graphic Co. at Hartland Point, on the Bristol Channel, and mes- 
sages are received there from Lyngby, nesr Copenhagen. 
Another station is now being negotiated for on the west coast of 
Treland. 

Last Friday, on the motion of Mr. Herbert Lewis, a Select Com- 
mittee was appointed to consider the Radio-Telegraphic Conven- 
tion, signed at Berlin on November 3rd, 1906, and to report what, 
from the point of view of national and public interests, would, in 
their opinion, be the effect of the adhesion or non-adhesion of this 
country to the Convention. 
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COMMERCIAL MOTOR- 
VEHICLE EXHIBITION AT OLYMPIA. 


Waite the Exhibition at Olympia (which closes to- -morrow) does 

not contain a great amount of electrical interest, it is a very good 
show of its kind, The largest collection of electrically - -propelled 
vehicles is to be found at the stand of the Exzcotrric Van, WaGcon 
AND OmniBus Co., Lip., of 14, Bedford Chambers, W., including 
vans and wagons ‘to carry from 5 cwt. to 5 tons, and a hospital 
ambulance—all driven by Gould accumulators, with G.E.C. 
(U.8.A.) motors. We shall refer to these at greater length in a 
later issue. 

The ExecTRoMOBILE Co., Lrp., of 7, Curzon Street, W., show 
their ambulance (purchased by the City of London Corporation) and 


a delivery van of their standard type, carrying up to 15 cwt., at 
12 miles an hour. 

The British AUTOMOBILE DEVELOPMENT Co., L1D., of Victoria 
Works, Belvedere Road, 8.E., show a 35-u.P. “Brush” chassis for 
omnibus or heavy lorry work; the engine is of 4-cylinder type, with 
forced lubrication, driving through a leather-to-metal cone clutch ; 
the gears are extra wide, and provide for three speeds, driving 
direct on the top speed; the live axle is carried in horn 
blocks, and is spring suspended, the drive being con- 
veyed to the wheels by floating shafts. The frame is of 
exceptional strength, and the position of the driver over the engine 
gives the maximum load-carrying capacity for a given wheel-base. 
The engine has four cylinders, 5 in. x 6 in,, and runs at 750 R.p.M. 
An all-steel ’bus is also shown, which ‘is lighter but more rigid 
than the ordinary type, the steel body being built direct on the 
main members of the standard chassis; the body is durable 
and fireproof. 

The Apams Manuracturinc Co., Lrp., of Bedford, show a 

number of vans, and acab, all fitted with the ‘“‘ Adams” inter- 
locked pedal gear, which gives complete control of speed, direction 
and braking, by the most simple means. 
, Messrs. GRreENwoop & Bartry, Lrp., Armley Road, Leeds, 
show a 38-1:.P. omnibus chassis, fitted with a four-cylinder petrol 
motor driving a dynamo; the current from the latter is used for 
driving a series-wound motor with two armatures, driving separate 
worm gears in alive axle. The speed is varied by an electric con- 
troller. We hope to give further particulars of this system later. 

THe Wo.LsELEy Toot & Motor-Car Co., Lrp., of York Street, 
S.W., show five ’bus and van chassis, of standard types. To elec- 
trical men, however, the Wolseley ’bus equipped with the B.T.-H 
petrol-electric system, which we describe elsewhere in this issue, 
will be more interesting (this is not at the Exhibition). 

Amongst the many other exhibitors, we may mention 
Messrs. Wittans & Rosinson, Lrp., Rugby (component parts 
of motor-cars); Messrs. J. C. FULLER & Son, Bow; E. 
KaLtker & Co, Coventry ; Marconi’s WIRELESS TELEGRAPH 
Co., Ltrp., Dalston ; J. Lacoste & Co., London, W.C.; 
Peto & RapForp, Lrp., Hatton Garden; Unitep Moror In- 
DUSTRIES, Lrp., Coventry; and Larauze & Co., London, E.C. 
(all showing ignition apparatus); LonesTRETH’s, Lrp., Battersea 
(batteries); G. Srraus & Co., Lrp., London (petrol-dynamo) ; 
and MontE-CaLttow & Co. (power dynanometer). 








CONTRACTORS’ COLUMN. 


OPENINGS FOR NEw BUvusIngss. 


ALLOA, N.B.—Burgh buildings, including Court room and town officials’ 
offices. J. Melvin & Sons, architects, Alloa. 

BOWDON (CHESHIRE).—New school for Altrincham. Education Committee. 
Plans in preparation. 

BRADFORD.—Co-operative store. Wm. Rycroft, Bank Building, Manchester 
Road, Bradford. 

BROMLEY (Kenr).—Primitive Methodist Church (£2,100). J. Podger & Sons, 
builders, Bromley, Kent. 

BLACKBURN.—A cotton spinning mill is to be erected at Great Harwood, at a 
cost of £70,000 to £80,000. 

BREDBURY (CHEsHIRE).—New school to accommodate 400 pupils, J. 
Cubbons, architect, 4, Chapel Walk, Manchester. 

BARNSTAPLE.—Large private residence for Mr. W. C. Oliver, architect, 
Ne wport, Barnstaple. 

BATHGATE, N.B.—Foundry and engineering works. North British Steel 
Foundry, Ltd. 

BURTON-ON-TRENT.—Pupil teacher centre (£1,300). R. Kershaw, builder, 
Princess Street, Burton-on-Trent. 

BRYNMAWR.—Extensions to County Schools. F. R. Bates, architect, 26, 
Westgate Chambers, Newport, Mon. 

BLAINA (Mon.).—Extension of the County School. C. Dauncey, County 
Council Offices, Newport, Mon. 

BRITON FERRY (Gtam.).—Rebuilding of Cross Keys Hote]. J. C. Rees, 
architect, Neath. 

CHEADLE (near Stockprort).—Council School. J. R. Earnshaw, architect, 4, 
Chapel Walk, Manchester. 

DUNDEE.—New Theatre of Varieties (cost from £20,000 to £30,000). Site 
being negotiated for. Swanston & Syme, Kirkcaldy, and L. 
Ower, Dundee, joint architects. 

DUNSTABLE.—Large works in course of erection for Messrs. Bagshaw & Co. 
A. W. Nash, builder, Dunstable. 

DINAS POWIS (Guam.).—Parish Hall. Teather & Wilson, architects, Andrew’s 
Buildings, Queen Street, Cardiff. 

EAST HAM.—Garage for the London Road Car Co. 

EDINBURGH.—New municipal art school. J. M. D. Peddie, architect, 8, 
Albyn Place, Edinburgh. 

FILEY.—Variety theatre. A. Caine, owner. 

GLASGOW.—Bank at Parkhead for the British Linen Bank. J. Baird 
and J. Thomson, architects. 

Business premises for Summerlee Iron Co. F. Burnett, Boston 

and Carruthers, architects. 

GREENOCK.—New school at corner of Stanners and Main Streets to accommo- 
date 900 children. 

HALIFAX, —Shops and offices in George’s Square. G. Buckley & Son, 
architects. 

Alterations to Westgate Hotel. W. H. Horsfall & Son, architects. 

HENLEY-ON-THAMES.—Congregational Church. 

INCE.—New Roman Catholic Church. 

KILMARNOCK.—Technical school (£17,000). Andrew & Newlands, architects, 
Kilmarnock. 

KINGSTOWN (Dvstin).—Baths (£8,638). A. Fraser, builder. 

LIVERPOOL.—Swimming baths on Seacombe Parade, T. Spencer, builder, 
Aintree, Liverpool. 














MA 
MA 
NO 
OU! 


PAI 


PE 


PRI 


PED 
POR 


PON 


ROA 


SHE 


SKE 
SWA 
THO. 
WAL 
WAR 


WES 


Al 
pump 
ment. 

Be 
Liége 
see OL 


Be 


electr 


Be 
compl 
phase 


Br 
light 1 


Ch 
ee 
orpol 
March 


’ 











Vol. 60. No. 1,529, Manox 15, 1907.] 


THE ELECTRICAL REVIEW. 





438 








LONDON ¢W.C.).—Y.M.C.A. buildings (£200,000). R. Plumbe & Harvey, archi- 
tects, Fitzroy Square, W. 

(W.C.).—Buildings on the site of Exeter Hall for J. Lyons & Co., 
Cadby Hall, Kensington, W. 
(Forest Hrt1).—Bank premises. 
Chambers, Forest Hill, 8.E. 
(BLACKFRIARS).—Warehouse, factory, &c., for Jas. Pascall, Ltd., 

99-101, Blackfriars Road, 8.E. 

(CHELsEA).—Bank for Parr’s Bank, Ltd., in King’s Road. 
(SMITHFIELD).—Provision factory in Hosier Lane. Yetts, Sturdy 
and Usher, architects, 45, Finsbury Pavement, E.C. 
(BETHNAL GREEN).—Eight blocks of workmen’s dwellings. 

and Smithem, architects, 83, Queen Street, E.C. 
(STRAND).—Large building on site of 15 and 16, Buckingham Street. 
P. Waterhouse, architect, 335, High Holborn, W.C. 
(MARYLEBONE).—Building in Oxford Street abutting upon Old Quebec 
Street. D. Joseph, architect, Portland House, E.C. 
(MARYLEBONE).—Building at 308-320, Oxford Street, and 24, Old 
Cavendish Street. J. Murray, 11, Suffolk Street, Pall 
Mall, W. 
(LEwiIsHAm).—Office for Prudential Assurance Co. and shops. P. 
Waterhouse, architect, 335, High Holborn, W.C. 
(LEwIsHAM).—Additions to Girl’s Grammar School. 
architect, 4, Verulam Buildings, Gray’s Inn, W.C. 
(LEWIsHAM).—Additions to St. Bartholomew’s Schools. 
Sons, & Holness, builders, 21, Old Kent Road, S.E. 
(HackneEy).—Colour factory. J. Chessum & Sons, builders, Roach 
Road, Bow, E 
(BATTERSEA).—Additions to Constitutional Club. F. T. 
builders, Clapham Common, 8.W. 
. (BALHAM).—Music hall. L. Whitehead & Co., builders, 12, Little 
Trinity Lane, E.C. 
(WANDSWORTH).—Mission hall. 
Works, Wandsworth, 8.W. 
(HAMMERSMITH).—Baptist tabernacle in Shepherd’s Bush Road 
24,000). 


’ 


J. Tolley, architect, Bank 


Joseph 


A. L. Grey, 


Battley, 
Staff, 


A. Leather, builder, Riverbank 


(PapDINGTON).—Extensions at workhouse. Clerk to the Guardians, 
319, Harrow Road, W. 
(FuLHAm) —Additions to St. Clement’s Hall. 
architects, 22, Buckingham Street, W.C. 
MANNINGHAM (BraprorpD).—Re-erection of box works for Messrs. Williams, 
Jowett & Co. B. Dobson, architect, 5, Charles Street, Bradford. 
MANCHESTER.—New buildings for Henshaw’s Blind Asylum. Mangnall and 
Littlewood, Manchester. 
NORTHWICH (CuHEsHIRE).—New secondary school, the gift of Sir Thos, 
Brunner. The Clerk to the U.D.C. 

OULTON BROAD ann SAXMUNDHAM.—New Council school and additions, 
T. E. Key, architect, Aldeburgh, Suffolk. 

Plans for new building forthe Y.M.C.A. have been approved. 
(Estimated cost, £12,000). T. C. Abercrombie, architect, 
Paisley. 

PETERBOROUGH.—New Council School. 8. 

Chambers, Cowgate, Peterborough. 
PRESTWICH.—Infirmary. Electrical equipment required. 
ford, consulting engineers, Cromwell Buildings, 
Street, Manchester. 
PENDLETON (Satrorp).—School to accommodate 1,120 children ‘at Hatton 
Bank. J. W. Woodhouse, architect, 100, King Street, Manchester. 
PORTSEA.—Mission Church at Copnor (£7,180). H. Jones & Sons, builders, 
Portsmouth. 
PONTYPRIDD.—Re-erection of premises in Market Street for J. Williams, 
proprietor of Cambrian Temperance Hotel. W. M. Lewis and 
Morgan, architects, Pontypridd. 
ROATH (Gtam.).—Manual instruction centre. 
Jardiff. 
SHEFFIELD.—Public baths. 
Sheffield. 
(DARNALL).—Primitive Methodist Church. 
Norfolk Row, Sheffield. 
SKEGNESS.—Hydropathie establishment. 
House, Nottingham, 

SWANSEA.—Chapel and Schoolroom at Manselton. 

burn, architects, Northampton. 

THORNABY-ON-TEES.—Council School. Clarke & 

Feethams, Darlington. 

WALTHAMSTOW.—Fire Station for the U.D.C. ° 

WARRINGTON.—Theatre. Electric Light decided upon. G. F. 

architect, Birmingham. 

WEST HAM.—Church Hall. Gale, Durlacke, & Emmett, architects, 33, New 

Bridge Street, London, E.C, 


E. Monson «& Sons, 


PAISLEY. 


Dodson, architect, Central 


Crews & Hand- 
Blackfriars 


W. Harpur, city engineer, 


A Nunweek, architect, 24, Bristol Road, 
J. P. Earle, architect, 
E. R. Sutton, architect, Crowley 
Dyer, Son & Winter- 


Moscrop, architects, 


Ward, 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdeen.—March 19th. Surface condenser, with air 
pump, oil separator, &c., for the Corporation Electricity Depart- 
ment. See “ Official Notices” February 22nd. 


Belgium.—March 30th. The municipal authorities of 
Liége invite tenders for a central station. For further particulars 
see our issue of January 25th. 

Bolton.—March 28th. Materials and stores for the 
electricity department. See “ Official Notices ” to-day. 


Bolton.—March 28th. One 2,000-H.p. steam engine 
complete for the electricity department; also one 1,500-xw. three- 
phase alternator. See “ Official Notices” to-day. 


Bray.—March 19th. Supplies for the U.D.C. electric 
light works. See “ Official Notices” March Ist. 


Cheltenham.—March 22nd. One 1,000-Kw. turbo- 
generator, condensing plant, steam and other piping, &c., for the 
“manne electricity works extensions, See “ Official Notices” 
March 1st. 


’ 





Copenhagen.—March 18th. Two steam turbine alter- 
nators (three-phase), 2,500 kw. each, for the Corporation. See 
“ Official Notices” January 25th. ; 


Copenhagen.—April 11th. Three motor-generators or 
converters, each of 1,000 kw., for the Corporation. See “ Official 
Notices” March 1st. 


Derby.—March 25th. 
electricity works switchboard for the Corporation. 
Notices ” to-day. 


Dublin.—March 21st. 
poration electricity department. 


Eccles.—March 16th. 
reversible booster for the Corporation. 
March Ist. 


Erith.—March 18th. Execution of installation work on 
an assisted wiring scheme for the U.D.C. See “ Official Notices” 
March 8th. 


Erith.—March 18th. 
** Official Notices ” March 8th. 


Gateshead.—March 26th. The Gateshead and District 
Tramways Co. require tenders for the rights of advertising on their 
cars for a period of five years. See “ Otficial Notices ” March 8th. 


Lighting and traction panels for 
See “ Official 


Arc lamp carbons for the Cor- 
See “ Official Notices ” to-day. 


Storage battery and automatic 
See “ Official Notices” 


Stores for twelve months. See 


ciermany.—Tenders are about to be invited for the 
establishment of a small municipal central electric lighting station 
in the town of Selb, Bavaria, at an estimated cost of £13,150. 


Steam turbo-alternators with 
See ‘Official 


Glasgow.—March 25th. 
condensing plant for the Pinkston generating station. 
Notices ” February 22nd. 


Govan.—March 25th. Electricity department stores for 
one year. See “ Official Notices ” March 8th. 


Iceland.—March 31st. The Reykjavik Town Council 
is open to give a concession for the supply of electrical energy and 
gas. See “ Official Notices” December 7th. 


India,— March 25th. The Bombay, Baroda and Central 
India Railway Co., of 2-4, Bishopsgate Street Without, E.C., is 
inviting tenders for a motor-driven air compressor. 


Italy.—Tenders are about to be invited for the concession 
for the electric lighting of the town of Cerignola. 


L.C.C.—March 19th. Ten induction motor-generators of 
500 kw., and four of 150 kw. See “ Official Notices” March Ist. 


L.C.C.—March 19th. Twelve water-tube boilers, eight 
travelling hand cranes, low-tension switchboards, 900,000 stoneware 
cable ducts, &c. See “ Official Notices ” March 8th. 


L.C.C.—March 26th. ustallation of electric light, bells, 
telephones and fittings, and wiring for motors, at the London Day 
Training College, Southampton Row. See “Official Notices” 
March 8th. i 


Maidstone.—March 18th. Construction and equipment 
of light railways (permanent way, overhead work, mains, switch- 
board, rolling stock and buildings) for the Corporation. See 
‘t Official Notices ” March 1st, 


Newcastle-upon-Tyne.—aApril 2nd. Construction and 


erection of electric cranes on the Quay, for the Corporation. See 
“* Official Notices” March 8th. 
Perth (Western Australia),— March 25th. Lead- 


covered paper-insulated telephone cable. See our issue of Feb- 


ruary 1st. 


Prestwich,—April 4th. Electrical equipment comprising 
(a) generating plant and motors; (4) lifts and hoists; (c) bells and 
telephones, for the new infirmary at Blackley. See “Official 
Notices ” March 8th. 


Sheffield—March 25th. Machines for regulating the 
power factor of an a.c. supply system for the electric supply 
department. See “Official Notices” February 15th. 


Spain.—March 18th. Ten thousand sulphate of copper 
injected (Boucherie system) telegraph poles, 64 to 7 m. high. 
A deposit of 5 per cent. of the tender is required. Direccion 
General de Correos y Telegraphos, Carretas 10, Madrid. 


Spain.—March 31st. The Harbour Works authorities 
at Huelva are inviting tenders for the establishment of a central 
station for the supply of the necessary electrical energy required 
for lighting and power purposes at the harbour. 


Spain.—The municipal authorities of Monbeltsan (province 
of Avila) have just invited tenders for the concession for the e]gctrie 
lighting of the town during q period of 14 years, 
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West Ham.—March 18th. Mechanical’ stokers and 
cooling tower for the Corporation electricity department. See 
“Official Notices” March 1st. 


Witney.—April 2nd. Gas engine and dynamo, and 
suction gas plant for the. Witney Electric Supply Co. See “ Official 
Notices” to-day. 


Wrexham.—March 15th. Supplies for the T.C. elec- 
tricity department, See “ Official Notices ” March 1st. 


CLOSED. 


Croydon.—The Corporation on Monday accepted the 
following tenders in connection with the electricity undertaking :— 


Holden « Brooke.—Fecd water heater, £109 16s. 
Wm. Cory & 8on.—Supply of coal for four months from the 1st prox. 


Eastbourne.—Referring to the contract for a 750-KW. 
turbo-alternator for the Corporation, we are informed that the 
condensing plant’ is of the Contraflo type, manufactured and 
supplied by Messrs. Richardsons, Westgarth & Co., Hartlepool. 


Glasgow.—The Tramways Committee of the T.C. have 
accepted the following offers :— 

Copper bonds,—United States Steel Products Export Co. 

Armature coils.—British Thomson-Houston Co. 

Porcelain insulators.—Bullers, Ltd. 

Rubber diaphragms.—Clyde Rubber Works Co. 

Overhead telephone cable.—British Insulated and Helsby Cables, Ltd. 

Telephone instruments.—Ericsson-Bell Telephone Co. 

Special track work.—Lorain Steel Co. 

Fishplate bolts.—Ibbotson Bros. & Co., Ltd. 

Bundy clock repair parts.— Recorders, Ltd. 

Asbestos slate.—Turners & Manville, Ltd. 

Bridge megger.—_Evershed & Vignoles, Ltd. 

Testing voltmeter.—Elliot Bros. 

Singie-core lead-covered cable.—The National Conduit and Cable Co. 


Hereford.—The T.C. has accepted the tender of Messrs. 
Belliss & Morcom for the supply of engines and plant for the 
electricity works, at £2,746, and that of Mr. E. W. Wilks for 
extensions to the works, at £695; also that of Thomas & Co., 
Lydbrook, for 1,000 tons of coal, at 10s, per ton. 

London.—Bermonpsey.—The General Purposes Com- 
mittee of the B.C. has provisionally accepted the following tenders 
for annual supplies. for the electricity department :—Ironmongery, 
Pryke & Palmer, Bird & Co., J. Gibb & Co., the Albion Iron Co., 
and Bridgwater & Wright. 


MaryLEBONE.—The B.C. received the following tenders for 
4 mile of 1°0 sq. in. low-tension single cable:— 


St. Helens Cable Co. .. ee +» (accepted) £466 
W. T. Henley’s Telegraph Works Co, os 4 72 
Siemens Bros. & Co... oe ate ee os 178 
British Insulated & Helsby Cables, Ltd. .. we 482 


L.C.C.—The following tenders have been received by the L.C.C. 
for the supply of 300 car trucks :— 


Kerr, Stuart « Co... eo 


ee e- £40,800 
Heenan & Froude .. 


ws ce we 485600 


Mountain & Gibson oe oe as bis 49,350 
et % -e (first alternative)* 45,600 

= ne a (second alternative)* 45,510 

Be ate (third alternative)* 45,030 

“ if ne (fourth alternative)* 44,250 
Peckham Engineering Co. v4 - +e ne 49,500 
Thornewill & Warham .. 50,700 


Metropolitan Amalgamated Railway Carriage Co. 51,675 
* Not to specification. 

The Highways Committee, in reporting on the tenders, state that 
Kerr, Stuart & Co., subsequently to the submission of their offer, 
asked to be allowed to reduce the amount by £5 per set of trucks, 
or £1,500 in all, making the total tender £39,300, the higher 
amount having been inserted owing to a clerical error. Since 
then, however, the company have stated that they must withdraw 
their tender, in consequence of difficulties having arisen with their 
proposed sub-contractors. The next lowest tender is that of Heenan 
and Froude, who would neither undertake the required delivery, 
nor agree to accept any liability for liquidated damages in the 
event of non-delivery by the contract dates. Mountain & Gibson 
have stated that, owing to a clerical error, the amount of each of 
their alternative tenders, but not that which accords with the 
specification, should be reduced by £10 per set of trucks, or £3,000 
in ail. After consideration, the Committee express the opinion 
that the tender of this firm, amounting to £49,350, should be 
accepted, and they submit a recommendation to this effect for 
decision next week. 


Peterborough,—The tender of Messrs. Lea & Warren 
has been accepted for installing the eiectric light at Messrs. 
Brotherton &.Co.’s new works at Peterborough. 


Pentefract.—The contract for 240 840-ampere-hour 
cells for the Pontefract and Castleford tramways has been placed 
with the D.P. Battery Co.; Ltd., Bakewell. 


Salford.—-The T.C. has accepted the terider of Messrs, 
Crompton’ & Co, Ltd. for a 940m: i,%, moter for arieing @ 140-6, 
altsenater, at #84), 


Sutton.—The Universal Electrical Manufacturing Co., of 
Peckham, have received an order for a 750-ampere traction switch- 
board for the South Metropolitan Electric Tramways and Lighting 
Co., Ltd., for their Sutton power station, the switchboard being to 
the specification of Mr. C. W. Durnford, chief engineer. 


West Ham.—The Corporation has provisionally accepted 
the following tenders for annual supplies :— 


Cable.—British Insulated & Helsby Cables, Ltd. 

Motors.—Fuller Electrical Co. 

Incandescent lamps.—Cryselco, Ltd. 

Engine room stores.—Ten items, J. Gibb & Co.; nine items, Wiggins and 
Rihll; two items, Edmonds & Co.; three items, Angus & Co. ; five items, 
the Manufacturers’ Agency Co. (London), Ltd. ; four items, E. A. Beldam. 

Transformers.—Six items, British Thomson-Houston Co. ; five items, British 
Westinghouse Co. 

India-rubber covered wires and cables (for six months only).—Association 
cable (600 megohms only), ten items, British Insulated & Helsby Cables, 
Ltd.; four items, Connolly Bros., Ltd. Non-association cable (600 
megohms only), ten items, Siemens Bros. & Co.; four items, Johnson and 
Phillips, Ltd. 

Integrating wattmeters.—British Westinghouse Electric Co. 


Yarmouth,—The Board of Guardians has accepted the 
tender of Messrs. Gray & Palmer for electrical work during the 
next half-year. 





FORTHCOMING EVENTS. 


To-Day’s Events (Friday, March 15th).—At 7.30 p.m. N.E. Coast Institution of 
Engineers and Shipbuilders. Discussion on Mr. W. C. Mountain's 
paper on “The Application of Electricity to the Driving of Pumping 
Machinery for Pontoons and Graving Docks.” The Hon. C. A. 
Parsons and Mr. R. J. Walker on “Marine Steam Turbine 
Development.” 

Northampton Institute Engineering Society. Mr. P. Fortin on “ Test- 
ing of Iron for Electrical Purposes.” 


Saturday, March 16th.—Institution of Electrical Engineers (Manchester 
Students). Visit to the Widnes and Runcorn Transporter Bridge. 
At 2.30 p.m. Institution of Electrical Engineers (London Students), 
Visit to Metropolitan Railway Power Station at Neasden, N.W. 
At 3 p.m. Royal Institution. Prof. J. J. Thomson on “ Roéntgen, 
Cathode and Positive Rays’’ (Lecture V). 
At 6.30 for 7 p.m. Association of Engineers-in-Charge. Twelfth 
annual dinner. at the Great Eastern Hotel, E.C. 
Monday, March 18th.—Institution of Electrical Engineers (Newcastle). 
Meeting. 
Tuesday, March 19th.—At 7.30 p.m. Institution of Electrical Engineers (Man- 
chester). Mr, L. J. Hunt on ‘‘ A New Type of Induction Motor.”’ 
Thursday, March 2ist.At 7.15 p.m. Institution of Electrical Engineers 
(Leeds). Mr. W. M. Rogerson on ** Underground Mains.”’ 
At 7.30 p.m. Institution of Electrical Engineers (Manchester students). 
Ir. K. L. Shoolridge and D. G. Pennington on ‘* Water Power as 
Applied to the Generation of Electricity.” 
Friday, March 22nd.—At 5.0 p.m. Physical Society. Mr. Garrett on ‘ Elec- 
trical Conduction Produced by Heating Salts.”’ 
At8p.m. Institution of Civil Engineers (Students). Mr. F. J. Kean 
on “A Point in Turbo-Alternator Design.” 
At 9.0 p.m. Royal Institution. Prof. J. J. Thomson on ‘ Rays of 
Positive Electricity.”’ 
Saturday, March 23rd.—At 3 p.m. _ Royal Institution. Prof. J. J. Thomson on 
“ Réntgen, Cathode and Positive Rays” (Lecture VI). 








THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tux following orders are issued :— 

Monday, March 18th.—‘*A’’ Company, recruits’ infantry drill, 6 p.m.; 
technical drill, 7 p.m. 

Tuesday, March 19th. —‘*B”’ Company, recruits’ infantry drill, 6 p.m.; 
technical drill, 7 p.m. 

Wednesday, March 20th.—‘‘ A”’ Badge examination, 6 p.m. 

Thursday, March 2ist.~‘'*C’? Company, recruits’ infantry drill, 6 p.m.: 
technical drill, 7 p.m. 

Friday, March 22nd.—** D”’ Company, recruits’ infantry drill, 6 p.m.; technica 
drill, 7 p.m. 

Saturday, March 23rd.—‘ D” Company, week-end training at Tilbury. Nam«¢ 
to be sent in for this run at once. 

J. H. 8. Paituirs, Captain, for Adjutant on leave, 
Electrical Engineers R.E. (V.). 





New Premises.—On Wednesday we visited Messrs. 
J. J. Grirrin & Sons’ very fine establishment in Kemble Street 
Kingsway ; demonstrations of physical and chemical apparatus, 
including the singing arc, silicia glass, &c., were in progress, and 
a complete plant for process engraving was shown, with photo- 
graphic demonstrations. 


South Africa.—At Bloemfontein, on February 4th, « 
native employé of the Corporation was at the top of a pole dis- 
connecting the overhead electric wires, which have been superseded 
by underground cables, when he suddenly fell to the ground, and 
was found to be dead. An examination of the native’s body showed 
that he mttst have been dead before he fell.. There was a thunder- 
storm in the yitinity at the time, and it is believed that 
lightning struck the wites tome distance from the scene of the 
evident, nnd thet the current, travciiing along the wires, willed 
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; NOTES. 


The P. and 0. Batti-Wallah’s Society.—The second 
annual dinner of this society was held on Saturday, the 9th inst., at 
the Holborn Restaurant, the president, Mr. Pinching, in the chair. 
When we were present at the first annual dinner, we anticipated a 
successful future to a society founded on that esprit de corps which 
hinds men who have worked in some common cause, and all engi- 
neers know that no cause is more powerful than that of service with 
agreat companv. In the P. and O. Co. such a one exists, the fleet 
of this great undertaking being like so many travelling bits of home, 
to represent Britain throughout the East. When a man leaves the 
service, under the pressure of the 50 things that track him to his doom, 
he begins to regard the company as a sort of St. Katherine, and 
says, ‘Go from me, yet I feel that I shall live henceforward in thy 
shadow,” and the Society of Batti-Wallahs is one form of expressing 
this feeling. This year a departure was made, in that ladies were 
there in quite a goodly proportion. We all know that a Batti- 
Wallah’s chief duty is to make things pleasant for the Mem-sahib, 
and this doubtless explains their presence at the second dinner, 
which will also serve ag an excuse for numerous other Jate evenings 
between now and dinner No. 3. The speeches were all marked by 
approved brevity, and we must not omit mention of the very 
excellent speech in which Mrs. Waterhouse replied to the toast of 
“The Ladies,” atozst, by the way, proposed by Mr. Chambers, who 
expressed the opinion that the ladies thought best of the man who 
had a “ guid conceit o’ himself.” Whispers of dissent reached our 
ears, and careful inquiry elicited the opinion that a more modest 
estimate of himself by mere man was better calculated to secure 
the good opinion of the more privileged sex. However, on such 
points our representative professes blackest ignorance, and, unlike 
Mr. Chambers, is not so free to fling about his opinions. Some 
interesting facts came to the surface during the eveniug, one being 
that despite the grave complaints as to the present capacity of the 
Suez Canal, the boats of the P. and O. Co. had so farrun clean 
where other boats had nosed round like moles, seeking to bury 
themselves in the sand of the desert. Soon, we are told prophetic- 
ally, everything on the P. and O. boats will be carried ont 
electrically—except, perhaps, the little duty of turning the 
main propeller round. .The evening was pleasantly diver- 
sified with music, and Miss Bertha Bird justitied her name 
by her singing, while Miss Edith Hands, a favourite among 
all engineers, charmed everyone and came in for congratulations 
on the sore of professional successes won by some of her 
pupils. The Press was toasted by Mr. Waterhouse, and our 
friend ‘Klectricity” was down for reply in the person of 
Mr. S. Rentell, who acquitted himself nooly. 


Aluminium Magnesium Cell.—In a recent paper 
read before the American Electro-Chemical Society (L/ectro- 
Chemical and Metallurgical Industry, Vol. IV, No. 11), a very 
interesting form of primary cell of the depolarisation type is 
described. The authors, Messrs. Cole and Barnes, describe a 
series of experiments with a cell in which magnesium and 
aluminium electrodes were used with potassium alum as electrolyte. 
This acted as a galvanic cell with the current passing from alu-, 
minium to magnesium inside. With hydrogen peroxide or oxygen 
as a depolariser an E.M.F. of 2 volts could be fairly wel! maintained. 
This is indeed remarkable at first sight, as both metals lie very 
close together in the electrolytic solution-tension series, but when 
it is remembered that magnesium very readily decomposes water 
containing sulphates—a fact not generally known—the whole 
resolves itself into another form of gas cell, and accounts for the 
high voltage obtained. 


Thermit Welding.—A demonstration of thermit weld- 
ing was given at the Dry Dock of the Thames Shipbuilding Co. on 
Tuesday, the 12th. A preliminary test was made to show the 
enormous temperature of the thermit mixture, a small crucible 
being made to discharge upon a piece of 1-in. iron plate, which 
was rapidly pierced by the jet of molten iron—so rapidly, indeed, 
that the plate of about 6 in. square could be lifted away by the bare 
hand immediately, for there had been no time'to heat it up bodily, 
though it had been pierced with about a 2-in. hole by the jet of 
metal. The main demonstration was the welding of a stern 
frame at a point 11 in. x 64 in. in section. The operation is con- 
ducted by building round the part to be welded a casing in thin 
sheet-iron, well rammed up behind and all round with suitable 
moulding sand or loam enclosed in a plate top and bottom box and 
provided with a suitable small bottom git and a large head or 
riser, into which, after the weld had been run, fresh small 
additions of thermit powder were added by way of feeding 
the casting. Above the git is fixed the crucible, a large cone 
about 32 in. high and 24 in. across the top, with a bottom 
opening of about 1 in. closed by a refractory plug, which 
is knocked up from below when the charge is ready to pour. The 
thermit powder is composed, as most of our readers know, of 
crude aluminium and iron oxide. It is poured into the conical 
crucible, and a small quantity of broken spiegeleisen or ferro- 
manganese is added to improve the qualiity of the weld iron or 
convert it into a mild steel. The crucible being full, a small half- 
spoonful of ignition powder is added. This, we believe, is a 
chloride salt, and is ignited witha match. The ignition or priming 
charge serves to start the combination of the thermit, the action of 
which, chemically, is denoted by the formula— 

2 Al +. Fe, Os = Ala Os + . Fe, 


or aluminium plus iron oxide produces alumina plus pitfe iron, 
The reason fof the reactionie that aluminium has a mora powerful 
affinity for oxygen than has iron, and it requires aleo Yety much 








less heat to decompose iron oxide than is produced by the oxida- 
tion of aluminium. The surplus heat thus generated throughout 
the mixture in a few seconds serves to raise the temperature of the 
mass very high, and the result is a small mass of molten iron and a 
considerable bulk of slag, which is, or ought to be, a commercially 
valuable product, namely, carborundum. The reaction is extremely 
rapid, a few seconds sufficing to convert the whole mass into an 
incandescent liquid. 

As soon as this is done and the slag has come to the top, the 
charge is tapped, and descends into the mould, and when this is full 
the slag follows and runs over a spillway into a suitable sand-bath 
prepared alongside. 

When we arrived we found the mould in process of heating, a 
stream of gas from asmall producer being blown through the mould 
to heat both this and the ends of the bars to be connected. This 
heating is desirable with large bars, so as to prevent any chance 
of achilled weld. About 1} in. is left as a gap between the ends 
to be joined, and the mould of the weld extends some Sin. on either 
side, so that a weld presents the appearance of a slightly swelled bar 
when complete, and this swell may be left on in most cases of ship 
or heavy work. Such are the general principles and processes. 
Needless to say, there are the usual precautions to be observed, as 
done by the ordinary foundryman. Thoroughly refractory crucible 
lugs and dry moulds are desirable, and the outside of the mould has 
to be well banked with sand to check any possible leakage, such as 
a wash-out by such hot metal might canse. Welds mav be made of 
broken parts in place with the minimum of unplating, and in 
comparatively few hours, thus greatly reducing cost and adding to 
the earning capacity of a ship which might otherwise be some weeks 
out of commission. The demonstration was carned through very 
well, and after lunch the moulds were ready to be knocked off; 
we understand that the weld is to undergo certain tcs’s as to 








soundness, to be specified hy Lloyd's and others. We see no reason 
to doubt the soundness of the junction, but it would cestainly add 
confidence to see the weld cut Jongiiudinaily, +o as to prove the 
fact. 

Electro-Chemical Developments in Htaly and 
Austria.—The British Consul at Navies, reportiee on the factories 
of Bussi, states that the latter town is sitnuted in the Abruvzi, not 
far from the sources of the River Ticino. In 1900 the Italian 
Electro-Chemical Society obtained an artificial tall of some 250 tt. 
on this river, by which 1 was enabled to develop 4,000 u.p. The 


soriety establisbed a factory tor making caustic soaa, chlorite of lime 
and other products by electric processes. In the vicinity of this, 
ar other factory has been erected for the production of aluminium, 
the motive power. being provided by another generating station 


about 4 miles from the former, developing 12.0(0 up. by means of 
water-power. This latter station provides the towo of Aquila, 
36 miles distant, with electric light, and all the villages aling its 
line to the northward, as well as the towns of Chieti, Castellamare, 
Adriatico and Francaville-on-Sea. The same station supplies 


energy toachemical manure factory, sulphate of copper works, &c., 
at Pianodorte, and in a few months’ time, work will be undertaken 
to draw on the same river for energy for several other factories in 
the vicinity. The estimated amount of water-power available 
on this river is stated to be more thau 49,000 H.P. 

A Milan contemporary states that a company is in course of 
formation at Genoa for the purpose of purchasing the rights for the 
appropriation of water-power from the River Almissa, in Dalmatia. 
It is proposed to entrust the working of the scheme to the Societa 
Italiana di Carburo di Calcio and the Societa Generale per la 
Cianamide, both of Rome. The plant will have a minimum output 
of 25,000 u.p. and a maximum output of 75,000 H.P. It is pro- 
posed to use the energy obtained for the working of a large 
factory for the production of calcium cyanamide, according 
to the patents of the Deutsche Cianamide Gesellschaft, which 
are worked by the Societa Italiana per la’ Fabbricazione dei 
prodotti azotati, at Rome. 


Tramear Lifeguards.—At an inquest at Bradford into 
the death of a three-year old child, whom a tramear lifeguard had 
failed to save, it was stated on behalf of the Corporation, as a proof 
of the general utility of the lifeguards, that during the past twelve 
months 32 persons had been picked up without injury. In one 
case two children were saved simultaneously in this manner. At 
Halifax the week before last a car knocked down a woman and a 
man. The former was killed, but the latter was picked up by the 
guard with but a few bruises. It is not trne that the suffragettes 
contemplate an agitation against the Tramway Department on this 
account, 


Belgian Tramway Interests in Russia. — The 
Société des Tramways de Tiflis, which represents one of the 
numerous tramway enterprises in Russia upon which Belgian and 
French investors have embarked in recent years, has proved 
unfortunate for both share and bondholders, and a scheme of re- 
organisation is proposed for consideration at a meeting to be held 
at the end of March. As related by the directors of the company, 
the position of the undertaking has become exceedingly difficult, as 
it is exposed to the worst at the very moment when, after years 
of endeavour, success should be encountered. The story is 
certainly remarkable. The company needs money in order to 
meet its obligations, and if the latter are not fulfilled, the con- 
cession threatens to lapse, which means complete ruin. It appears 
that the existing concession with the town of Tillis was concluded in 
June, 1900, and it provided for the extension of existing lines, and 
the construction of new tramways, The company had to pay to 
the town £15,000 for tramcars ond horses, pay £131,000 for paving 
works, lend £60,000 to the town for paving works at 4 perf cent, to 
be repaid during tha aurtency of the sencession, provide £49,000 
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for appropriations of property, and lodge a deposit of £10,000. In 
addition to these outlays, the company was compelled to acquire 
the Avtchal tramway, and construct a mountain railway, and the 
political unrest further complicated matters. As attempts made 
some time ago to raise additional money failed, the company 
approached the town authorities, and a new agreement was con- 
cluded last December, but this has placed fresh responsilities on 
the undertaking, and unless several hundreds of thousands of pounds 
are soon provided, the company will run the risk of losing every- 
thing as the town may take possession of the undertaking under 
certain conditions, apart from ‘the preferential claims of Russian 
creditors, whose preference would not be altered even if the 
present scheme of reorganisation were successful. 


Telephony in China.—An interesting lecture was given 
by Mr. Oberg, of the China and Japan Telephone Co., in Shanghai, 
last December. He dealt with the early history of telephony in 
the Colony, and the troubles of the Shanghai Mutual Telephone 
Co., Ltd., which is now thriving, and is increasing the capacity of 
its exchange to 5,000 subscribers. Great difficulty, said the 
lecturer, was at first experienced with the operators in preventing 
them from listening to conversations between subscribers, but this 


was overcome during the first 12 months. Another difficulty that ° 


remained for several years and caused the dismissal of several of 
the best operators, was the persistent attempts to obtain fees and 
presents from Chinese subscribers. This, however, had gradually 
ceased. With their-aerial cables they had had, and still had, very 
exceptional trouble. Holes in the lead covering of the cable were 
found, letting in water when it-rained so as to interrupt com- 
munication with subscribers living beyond. The directors agreed 
that the hole was made by a small bullet, and the police were com- 
municated with, the trouble ceased for the time being, but when it 
recommenced the following vear, declaring itself on several new 
cables that had been hung up in the meanwhile, careful inspections 
soon made it evident that the holes were not made by bullets but 
by insects which did not always succeed in getting right through 
the lead covering. The culprit was soon discovered to be a species 
of hornet well known for making holes in the bamboo with its 
mandibles for the purpose of laying its eggs. With their under- 
ground cables they had had no trouble. The first summer their 
new multiple switchboards were in use, the voices of all of their 
subscribers, about 500, commenced to fade away, their voices, when 
speaking, growing fainter without its being possible to find out 
what was wrong. Cables, overhead and underground, were tested, 
as were open lines and house insulations, and they were almost in 
despair when one day the trouble was detected in the new switch- 
boards, which were gradually absorbing the dampness out of the 
atmosphere. Dried air was promptly pumped into the tables and 
all their lines were in order again in a couple of days. But they 
had to keep on drying all through that summer; and during the 
winter the tables were reconstructed and the new tables that had 
since come out were specially made for this climate. 


Institution Notes and Lectures.—Tue Institution 
oF Civir Enoineers (Engineering Conference, 1907).—The 
Council has made arrangements to hold the fourth Engineering 
Conference of the Institution on June 19th, 20th and 21st next, 
when a programme of meetings for the discussion of engineering 
topics and of visits to engineering works in or near London, will 
be carried through, on the lines adopted at previous Conferences. 
The Sectional Committees of the Conference are now occupied with 
the various details of the contemplated arrangements, a com- 
plete programme of which will be published later. The annual 
conversazione will be held on June 20th, at the Royal Albert Hall. 
The following Committee has been appointed to deal with Sec. VIT. 
—Application of Electricity :— 

Ciairman—R. E. B. Crompton, C.B. 

V ive-chairmen—J. A. Ewing, LL.D., F.R.S., John Gavey, C.B., 
W. M. Mordey, A. A. Campbell Swinton. 

Hon. Seeretaries—B. R. J. Burstall, A. H. Preece, J. F. C. Snell. 

Committee—Sir William H. Preece, K.C.B., F.R.S., Mesers. 
Alexander Siemens, Ll. B. Atkinson, W. E. Ayrton, F.R.S., P. Dawson, 
8. Z. de Ferranti, R. T. Glazebrook, D.Sc., F.R.S., R. K. Gray, 
J. S. Highfield, J. H. Holmes, E. Hopkinson, M.A., D.Sc., B. M. 
Jenkin, G. Kapp, J. Kincaid, M.A., Thomas Parker, James 
Swinburne, A. P. Trotter, B.A. 

Royat Institutron.—The following are among the lecture 
arrangements after Easter:—Prof. Sir James Dewar, three lectures 
on Chemical Progress—Work of Mendeleeff and Moissan ; Prof. 
S. P. Thompson, three lectures on Studies in Magnetism (The 
Tyndall Lectures). Discourses will probably be given by Mr. 
James Swinburne, Prof. J. A. Fleming, Prof. Sir James Dewar, and 
other gentlemen. 


Late Legal News.—Since our “ Legal ” reports in this 
issue went to press, the following matters have been before the 
Courts. Our accounts are held over until next week :— 

Postmaster-General v. National Telephone Co.—Point of law to 
decide whether certain private wires are within the exclusive 
privilege given to the P.M.G. by statute, or whether they were 
affected by licence and agreement between the P.M.G. and defen- 
dants. Judgment reserved. 

London United Tramways (1901), Lid., v. Assessment Committee 
of Brentford Union and Overseers of the Parish of Chiswick.— 
Before Appeal Court, on appeal of the Assessment Committee 
from a decision of a Divisional Court of K.B. affirming a decision 
of Quarter Sessions. Appeal dismissed with costs, 


Glover & Co, (Clerkenwell) v. Delta Metal Co.—Motion on 
plaintiff's behalf to set aside the judgment of Mr. Pollock, the 
Official Referee. The matter related to an electrical installation 
put down at defendants’ works. Hearing adjourned on Wednesday. 


Farewell Dinner to Mr. J. Gavey, C.B.—It is 
already known to our readers that Mr. John Gavey, C.B., is shortly 
to retire from the office of engineer-in-chief tothe G.P.O. In this 
connection arrangements are being made for holding a compli- 
mentary farewell dinner at the Grand Hotel, Trafalgar Square, on 
Thursday, Aprillith. The Postmaster-General will preside. No 
doubt Mr. Gavey’s staff and friends will desire to be present in large 
numbers to do honour to him on this occasion. Mr. H.R. Kempe is 
chairman of the Dinner Committee, with Mr. R. A. Weils as 
honorary secretary. Tickets 7s. 6d. each, can be obtained from Mr. 
Wells at the engineer-in-chief’s office, G.P.O. 

The Tribune says:—“ In the ordinary course Mr. Gavey would be 
succeeded at the Post Office by Mr. Martin F. Roberts, assistant 
engineer-in-chief, but there seems a likelihood that the appointment 
may be given to Col. von Donop, R.E., of the Board of Trade, who 
was formerly attached to the Post Office Telegraphs. The post 
carries withit a salary of £1,000 to £1,200 a year, and an allowance 
of £300 a year for services rendered to Crown Agents to the 
Colonies.” 


Plant Extensions at Hull.—At a recent meeting of 
the City Council the question of placing an order for additional 
generating plant was sgain discussed. The E.L. Committee 
reported that it had considered the resolution passed at the last 
Council meeting refusing to sanction the acceptance of the tender 
of the Lahmeyer Electrical Co. After hearing further from the 
electrical engineer, the Committee again recommended the accept- 
ance of this tender. 

Amendments were moved with the object of obtaining the 
generator from a British firm. The chairman of the Committee 
remarked that it had had a large number of breakdowns with British 
machines. On a division, however, the amendment instructing 
the Committee to advertise for tenders was carried by 21 votes to 
16. After hearing the decision of the City Council to allow 
British firms to compete, the E.L. Committee held a meeting to 
further consider the matter. In a report, which was then presented 
by the chairman and adopted, the Committee charges the Council 
with not fully realising the necessity that exists for the immediate 
installation of a new set to meet the coming winter’s load, and 
further, the impossibility of getting any new tenders, by advertis- 
ing, to accomplish this object during the present year. The Com- 
mittee, therefore, again recommends the Council to accept the 
German tender, and also that the engineer prepare specifications at 
once for a Belliss steam dynamo and advertise, as early as possible, 
for tenders for the set which is necessary for the autumn of next 
year. We should say there is ample time to obtain British plant 
and get the same running for next winter’s load. The method 
by which the Committee hopes to justify its action in accept- 
ing a foreign tender without British manufacturers being 
allowed to compete will be apparent, but we trust the majority on 
the City Council will not be misled by such a statement. It is 
some time ago since the Committee came to its decision to accept 
the German plant. Had the Committee originally intended to 
obtain competitive prices from British firms, it would have had 
no necessity to plead insufficient time. The Council is recom- 
mended that Messrs, T. Parker, Ltd., be invited to meet the Com- 
mittee, and discuss the condition of the electrical machinery 
supplied by them. 


Educational Notes.—Sovutu-WeEstERN PoLyTECHNIC. 
—The eleventh annual distribution of prizes and certificates to the 
students of the evening classes and day college will take place at 
the Institute this evening, the 15th inst. Lord Alverstone will 
present the awards. The chair will be taken at 8 o’clock p.m. by 
Mr. W. Hayes Fisher, chairman of the governing body. 


Birmingham Electrical Works at Football.—In 
the Birmingham Sports Argus for March 9th we find an interesting 
report of a final match of the Birmingham and District Factories 
Football Association, when Veritys Athletic met Stellite Works to 
contend for the silver cup presented to the Association by the Aston 
Villa Club. A short time ago the clubs met in a league game, and 
Stellite won by 3 goals to 2. On the present occasion Stellite won 
the toss, and the game was played before about 5,000 spectators. 
At half time the state of things was—Veritys, 1; Stellite,0. The 
result was—Veritys, 3; Stellite, 1. 


Municipal Electrical Undertakings and Parliament. 
—According to the Sheffield Daily Telegraph, in one of the Com- 
mittee Rooms at the House of Commons on Wednesday last week, 
Mr. 8. E. Fedden, general manager of the Sheffield Electric Light- 
ing Department, introduced a deputation of electrical engineers to 
a meeting of Members of Parliament convened to consider various 
matters affecting municipal undertakings. The main points to 
which Mr. Fedden and the deputation called attention were (1) 
charging to revenue accounts of wages paid to employs engaged on 
capital work; (2) the suspension of interest and sinking fund pay- 
ments for two years after the carrying-out of the works ; and (3) 
limitations of Local Government Board inquiries. It was eventually 
agreed to approach the President of the Local Government Board 
on, the points raised, 

(Qontinued an page 441.) 
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POWER SIGNALLING AS INSTALLED BY THE UNDER- 
GROUND ELECTRIC RAILWAYS CO., OF LONDON. 





By BERNARD H. PETER, Assistant Signal Engineer, District Railway. 





Many railway companies of the present day have to face the 
fact that their roads are carrying the maximum amount of 
traftic with which they 
‘an deal under existing 
arrangements, and that 
if continued financial 
success is desired in 
these 
petition, any further 
increase in __ traffic 
must be met, either 


days of com- 


by undergoing the 
enormous cost of lay- 
ing down more roads, 
or by increasing the 
capacity of the exist- 
ing lines. 

Safety is by far 
the most important 
factor to be considered 
in dealing with the question of capacity, and any increase 
in this respect is strictly limited by the answer to the 
question, “ Will the signalling plant give full protection 








Fic. 2.—Stanparp ReEtay Box. 


against the additional dangers incurred by running a faster 
or more frequent service ?” 

Many forms of manually-controlled signalling are in 
operation throughout the world, but the presence of the 
personal equation, and the time required for the releasing 


and clearing of signals, fix a limit to the amount of traffic 


that can be safely dealt with. If greater capacity is found 
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Fig. 1—PLan oF THE LONDON RAILWAYS ON WHICH THE WESTINGHOUSE E.LECTRO-PNEUMATIC 
SysTeEM OF SIGNALLING IS INSTALLED. 


necessary, automatic signalling, always preferable owing to 
the exclusion of the human element, must be adopted. 

traffic capacity is 
Before 


A splendid example of increased 
afforded by the Metropolitan District Railway. 
this railway was electrified, the lock-and-block system of 
signailing was used, the maximum capacity of the road at 
the busiest part being 20 trains per hour. 
signal boxes were required at every station, and in some cases 


To achieve this, 


Fig. 3.—SiGNaL GANTRY, WITH ELECTRO-PNEUMATIC STARTING 
Sianats, Minit Hint Park, Districr RatLway. 


intermediate cabins were also necessary. The Underground 
Electric Railways Co. who carried out the work of electri- 
fication, have installed automatic signalling, by which the 
apacity of the same sections is now increased to 4 trains 
per hour, and all signal cabins, except at junctions, crossings, 
&c., have been done away with. 

The installation of such a system of automatic signals 
renders it necessary to decrease the time taken in dealing 
with trains at interlockings, as it is obviously useless to 
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install automatic signalling for a 1} minute headway if the 
interlockings can only deal with a 3 minute headway. 
To attain this, the manual labour in the signal box must 

















Fic. 4.—Sia@NaL ARM AND CoNnTROL MECHANISM, FOR SURFACE 
Rattway Work, 


be reduced toa minimum, in order that the signalman may 
be free to use his brains to the best advantage in dealing 
with the traffic. At all important interlockings, therefore, 
the heavy work entailed in pulling off signals, moving points, 
&e., is done by pneumatic motors, the valves of which are 
electrically controlled by miniature levers in the signal cabin. 
This so lightens the labour of the signalman that the various 
routes can be set up in about one quarter of the time taken 
previously. 

The roads thus signalled by the Underground Electric 
Railways Co. extend (see fig. 1) from Ealing Broadway, 
Harrow and Hounslow on the west side of London, to Bow 
Road on the east (Metropolitan District Railway and joint 
lines), from Hammersmith Broadway to Finsbury Park 
(Great Northern, Piccadilly and Brompton Tube), and from 
Paddington to Elephant and Castle (Baker Street and 
Waterloo Tube), and in addition, the railway in course of 
construction between Charing Cross and Highgate and 
Hampstead (Charing Cross, Euston and Hampstead Tube) is 
being similarly equipped. 

After some experiments at the outset of the work, it was 
decided to install the Westinghouse electro-pneumatic system 





actuated by the passage of the trains. The latter system 
was the first means of controlling signals automatically, but 
on account of unreliability, has been practically discarded, 
track circuit being used almost universally, with the exception 
of a few railways that prefer to continue experimenting with 
treadle-controlled signals. 

Owing to the use of electric traction, the simple form of 
track circuit (in which a battery is connected across the rails 
at one end of an insulated section, and a relay, controlling 
the signal, at the other) could not be used, as any leakage of 
the traction current might cause a clear signal to be exhibited 
for an occupied section. 

The only direct current system affording immunity from 
interference by extraneous currents is that invented by Mr. 
H. G. Brown, in which polarised relays of special design are 
used. These relays have been used for every track on the 
railways referred to. 

The polarised track relay (see figs. 2 and 5) consists of two 
stationary coils which, when energised, attract an armature 
carrying carbon-tipped contacts for closing a local circuit 
through a swinging coil, pivoted between the two stationary 
coils. This coil carries carbon-tipped contacts through 
which the controlling circuits are taken, and when de- 
energised, swings by gravity towards the left-hand coil, 
holding the contacts open. 

As the current for the swinging coil is taken from a 
source which never varies in direction (in this case the 
insulated negative main mentioned below), it will be seen 
that unless the current in the stationary coils is in the right 





NEGATIVE MAIN 


TS 


Fic. 5.—ReEvay Crircuirs FOR ONE SIGNAL SECTION. 


direction, no movement will take place, the coil being held 
more firmly in its de-energised position by any reverse 
current. 





Figs. 6, 7 aND 8.—TunnEL, DwarRF AND TUBE TYPES OF WESTINGHOUSE ELECTRO-PNEUMATIC SIGNALS. 


throughout, both for automatic working and at inter- 
lockings. 

In this system, the track circuit is used for giving the 
necessary automatic track control in preference to treadles 





The method of connecting these relays is shown in fig. 5. 
One of the track rails is made electrically continuous 
throughout the road, and is connected to the positive 
terminals of the machines supplying the current. The other 
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track rail is divided into sections by means of insulated rail 
joints. 

Current is fed on to one end of each section from 
the negative main, a suitable resistance being inserted to 
reduce the voltage. 

The stationary coils of two relays are connected across the 
track rails, one at either end of the section, and the neces- 
sary current is sup- 
plied to the relays for 
the operation of the 
swinging coils. 

If the ‘section is 
clear, a potential of 
from 3 to 4 volts is 
maintained across the 
rails, energising the 
relays and closing the 
top contacts. 

For an automatic 
signal, a circuit is 
taken through the top 
contacts of both relays 
in series to an electro- 
pneumatic valve on 
the signal, and thence 
to the return track 
rail. 

Each signal is ope- 
rated by a small pneu- 
matic cylinder, to which 
air is admitted through 
a pin valve operated by 
the armature of a magnet. When the magnet is de-energised, 
the inlet. to the cylinder becomes an outlet to atmosphere, 
and the signal goes to danger by gravity. 

The normal type of signal used in the open is shown in 
fig.4; andadwarf type in fig. 7. The pneumatic motor, elec- 
tric valves, &c., are contained in the iron case seen immediately 
below the arm, with the electric and air pipe connections. 





Fic. 10.—View oF SiGNau IN TUBE. 


In the tunnels no arms are fitted to the signals, the 
motor being used to raise a heavy casting carrying red and 
green glasses (see figs. 6 and 9). 

On the tube railways, owing to the small amount of 
clearance between the trains and the tunnel lining, another 
design of signal (figs. 8 and 10) had to be used. The motor 











drives horizontally on to one arm of a crank, the other arm 
of which raises the casting carrying the coloured glasses. 

To the rear of the signal is seen the train stop valve, 
which is connected to the motor driving the arm by a }-in. 
air pipe. This illustration also shows the method adopted 
for running the air main and cables throughout the tubes. 
The 2-in. air pipe is carried by iron clips held by the tube 





Fic. 9.—Vigw OF SIGNAL aS INSTALLED IN District TUNNEL, 


segment bolts, the cables being suspended from the pipe by 
raw-hide carriers. 

As an additional safeguard, every passenger signal through- 
out the whole installation is fitted with an automatic 
“train stop.” (See fig. 11.) This consists of a pivotted arm 
fixed within a few inches of one rail, and operated by a 
small pneumatic cylinder, air to which is admitted through 
a valve electrically controlled by the 
signal. When the signal with which 
the train stop is connected is at danger, 
the pivotted arm stands upright, and 
while in this position will engage with 
the lever of an air cock fixed under the 
front part of each train, should the 
driver fail to stop. This air-cock is 
connected to the train pipe controlling 
the pneumatic brakes, and when opened, 
effects an emergency application of the 
brakes throughout the train. 

When the signal is Jowered, air is 
admitted to the cylinder, and the arm is 
revolved until it is below the level of 
the lever on the train. The train 
can now pass the signal without inter- 
ference, but immediately the signal goes 
to danger the air is released from the 
cylinder, and the arm is returned to 
the vertical position by a_ spiral 
spring. 

It will be seen that two forms of 
power are requisite for the operation of 
the signal system, electricity and com- 
pressed air. Both these are obtained 
from the sub-stations used for transform- 
ing the electrical energy required for 
the operation of the trains. 

In addition to the transformers, rotary 
converters, &c., used in dealing with the 
traction current, each sub-station is 
equipped with small motor-generators, 
and electrically-driven compressors. The 
motor-generators each consist of an alter- 
nating current three-phase motor direct-coupled toacontinuous 
current generator supplying current at 70 volts. The posi- 
tive terminal of each generator is connected through a 
switch to one of the track rails, which is made electrically 
continuous throughout the whole line ; the negative terminal 
being connected, through a circuit-breaker and section 
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switches to the insulated cable, known as the ‘“ negative 
main,” which extends the whole length of the road. 

The air compressors are of the two-cylinder type, driven 
by a 550-volt direct-current motor through V gearing. 
Each compressor is fitted with an automatic starting and 
stopping switch, set to maintain the pressure at between 60 
and 70 lb. per sq. in. 

The air main is continuous throughout the road; 2-in. 
galvanised steam pipe is used except on branch lines, 











positively that a signal has gone to the danger position after 
the passage of a train, the return movement of each signal 
lever is controlled by an electric lock. The signalman is 
free to return the lever half way, this being sufficient to 
break the signal circuit, but no further movement can be 
made until the lock is energised by current which has to 
pass through contacts on the signal, closed only when the 
arm is in the danger position. 

In the event of a signal failing to go to danger, the lever 
is consequently back-locked, and this, by virtue 
of the mechanical interlocking of the levers, prevents 
the signalman from either altering the position of 
the points, or lowering any conflicting signal. 

In addition to this ‘indication lock,” certain 
signal levers are fitted with a back-lock, to prevent 
a signalman returning the lever and altering the 
position of points in front of a train after a signal 
Las been accepted. 

This back-lock is similar in action to the indication 
lock, but does not come into action until a train enters 
the section immediately previous to the signal. The 
signal lever, if reversed, is back-locked until the 
train is clear of all points and crossings, and is then 
released by the track circuit. 

In all the cabins the number of levers is largely 
reduced by the use of “selection;” that is, one 
signal lever is used for operating several signals. The 
various circuits for the different signals are split up 
through normal and reverse contacts closed by certain 
point levers, one circuit only being closed for any 
position of the point levers. This particular circuit 
operates the signal reading over the points in that 
position. If an additional point lever is reversed this 


Fic. 11.—Avuromatic Train Stop, INSTALLED IN CONNECTION WITH EACH circuit is broken, and a fresh one is closed, which in 


ELECTRO-PNEUMATIC SIGNAL. 


where the size is reduced to 1} in.; all connections between 
the main and signals, points, &c., are made with }-in. 
galvanised pipe. : 

At interlockings, where it is necessary for a signalman to 
have control over the signals governing certain tracks, the 
circuit through the track relays of each section is taken into 
the signal cabin, and there operates an “ indicating relay.” 
This relay consists of a high resistance magnet, which, when 
energised, attracts an armature carrying three separately 
insulated platinum-tipped arms, which 
make contact against carbon studs. 


turn controls the signal reading over the points in 
their new position. 

The points are operated by pneumatic double-acting 
cylinders, the piston being connected to an escapement 
gear to be explained later on. 

The admission of compressed air to either end of the 
cylinder is controlled by a slide valve operated by two 
small cylinders, to which air is admitted through pin 
valves electrically operated, as on the signals. When a 
point lever is normal the circuit for one magnet is closed, 
and the air inlet to one side of the cylinder is held open. 





Current for operating any signals read- 
ing over that section has to pass through 
these contacts, in addition to the 
contacts closed by the lever on the 
power frame. Consequently, if a track 
is occupied, it is impossible for the 
signalman to lower any signal reading 
over that track. 

A view of an electro-pneumatic power 
frame is shown in fig. 12. 

Each lever operates an ebonite roller, 
carrying phosphor bronze bands, which 
on rotation of the roller, close certain 
circuits. 

The mechanical locking for inter- 
locking the signal and point levers is 
done by means of small vertical steel 
bars engaging with tappets carried by 
horizontal sliding bars, one of which is 
operated by each lever. 

The reversal of a signal lever allows 
current to pass through contacts on 
the “‘ indicating relays” for the section 
over which the signal reads, and thence to the valve 
admitting air to the signal motor. 

When a train enters a section, the indicating relay is de- 
energised, and the circuit is broken, in spite of the fact that 
the lever may still be in the reverse position. It is thus 
seen that when a section is occupied, the control of the 
signal for that section is automatically taken from the 
signalman, it being impossible for him to again lower the 
arm until the track is clear. 

As it is of great importance that a signalman should know 

















Fic. 12.—Touse Canin, Stranp Junction, G.N., P. anp B. Ratiway. 


When the lever is reversed the circuit is opened for this 
magnet, and closed for the other one. The slide valve is 
moved, and air is admitted to the opposite end of the 
cylinder, the inlet to the “normal” end of the cylinder 
being at the same time opened to atmosphere. 

It is essentially necessary that the points should corres- 
pond in position with the lever, and to ensure this two 
indication locks are fitted to each lever. Each of these 
locks prevent the full movement of the lever, one preventing 
the lever being completely reversed, the other'preventing the 
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lever being put entirely back, until a circuit is closed at the 
points to release the lock. These circuits are not closed 
until the points are properly locked in their new position, 
and as, on account of the mechanical locking, the signalman 
is unable to reverse the required signal lever until he bas 
completed the fall movement of the point lever, the lowering 
of a signal is-a guarantee that the points are properly locked 
in the position indicated by the signal. 

An entirely novel means of indicating the position of 
trains to the signalman has been used in all the larger boxes. 
A large plan of the particular part of the road with which a 
signal cabin is concerned, is painted on the glass cover of an 
iron case suspended in front of the power frame. This glass 
is made opaque, with the exception of narrow strips repre- 
senting the different roads. 

A circuit connected through one of the contacts on each 
‘* indicating relay” is taken to small electric lamps fitted in 
the case immediately behind the section represented by the 
‘‘indicating relay.” If no trains are near, every track will 
be illuminated, but immediately a train enters one of the 
track circuits indicated in the cabin, the circuit for the 
lamps is broken, and that section of the diagram shows 
black. As the train proceeds, the next section will be 
darkened, and the first will light up again, and so on, until 
the train has passed out of the area concerning the signal 
cabin in question. 

3y this means the signalman in each cabin knows the exact 
position of each train that he has to deal with. The value of 
such an indication at all times, and especially in foggy 
weather, can be readily understood. 

On the tube railways each road is in a separate tunnel, 
and as the signal box at each interlocking is situated on one 
platform, the signalman has to deal with all the traffic in the 
other tunnel, without seeing anything of the trains he is con- 
trolling. The illuminated diagram, however, gives him all 
the necessary information, and he can deal with the quickest 
service in- perfect confidence. 


(To be continued.) 








NOTES. 


(Continued from page 436.) 


Victoria Falls.—In the House of Commons on Tuesday 
the Under-Secretary for the Colonies was asked whether tbe con- 
cession stated to be granted to the Victoria Falls Power Co. to 
derive 250,000 E.H.P. from tue Zambesi Victoria Falls had the 
approval of the Colonial Office ; and whether powers to cancel such 
concession had been reserved if the scheme was not in operation 
within, say, five years. ‘Mr. Churchill replied that the Secretary of 
State had signified his general approval in principle of the grant of 
proper facilities to the Victoria Falls Power Syndicate, but no 
detailed proposals for carrying out the concession had as yet been 
laid before him. 


Appointments Vacant.—Chief working engineer (elec- 
trical and mechanical) for the Wolverhampton Union (£2, with 
residence, &c.); junior assistant engineer, for Bury St. Edmunds 
electricity works (£1); clerk in the electricity supply department 
at Ealing (£100); chief assistant electrical engineer (£200) for 
Battersea Borough Council. 


Annual Dinner.— The Chelsea Electricity Supply 
Co.’s Cricket Club held its annual dinner at the Pier Hotel, Chelsea, 
on 6th inst., Major W. Fountain Woods, a director of the company, 
in the chair. 


Royal Institute of Technology.—Last week the 
Prince of Wales, President of the Royal Commission of the 1851 
Exhibition, presided at a special meeting of the Commissioners, 
and it was resolved to grant a site at South Kensington for the use 
of the above-named college. 


The Influence of Nickel and Carbon on Iron.— 
In an exhaustive study of the changes brought about by 
nickel and carbon in iron the following interesting results 
were obtained. Comparing the electrical resistance with that 
of carbon steels of equal purity, the addition of 3°85 per cent. 
nickel raised the specific resistance 7°5 microhms per cubic 
centimetre in the annealed product for all percentages of combined 
carbon. In the hardened state the increase in resistance -was 
greater and varied from 12 to 17 microhms per cubic centimetre. 
In the case of rolled steels the resistance differed little from that 
obtained by annealing, except in the event of temper graphite 
being produced, but raised it very considerably in the unannealed 
and hardened state. Two samples of almost the same constitution 
as regards combined carbon had nearly the same coercive force and 
resistance, but differed with regard to hysteresis, tensile strength, 
elongation and reduction of area.—ZHlectro-Chemical and Metal- 
lurgieal Industry, Vol. TV, No, 12, 





OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExzorricaL Revirw posted as to their movements, 


Central Station Officials—The General Purposes 
Committee of Wolverhampton T.C. has recommended the Council 
to increase the salary of Mr. C. E. C. SHawFiE;p, electrical 
and tramways engineer, from £450 to £600 per annum. 

Plymouth Electricity Committee has increased the salary of Mr. 
F., Hayvss, charge engineer, to £144 per annum. 

The course of things at the Gillingham (Chatham) District Council 
Electric Light Works cannot run very smoothly, and the borough 
electrical engineer, Mr. ALEC’ D. CHALMERS, is to be sympathised 
with. Only this month have certain members of the Council 
sought to have bis salary reduced by £150 per annum (his present 
salary is £350), but the proposition has failed. Although it seems 
that the undertaking is not paying at present, this is in no way the 
fault of the engineer or his staff, as was clearly testified by 
members of the Council, but because there are not yet a sufficient 
number of customers for the current. At the meeting of the 
Council there was a most exciting discussion over the matter, which 
ended in favour of Mr. Chalmers. One thing against the Council 
is the fact that H M. Dockyard have now their own electrical works 
and station within the precincts of the yard, and consequently do 
not require the Council’s assistance. 

It is reported that the strained relations which have recently 
existed between the town electrical engineer (Mr. Pape), and the 
Town Council at Port Elizabeth have culminated in the resignation 
of the former. The resignation has been accepted. 

Mr. A. McApay, of the electrical engineer’s staff, Gillingham 
(Chatham) District Council’s Electric Lighting Works, has resigned 
his position as shift engineer to take up an Indian appointment. 

Mr. Witxtram Poors, manager of the Hexham Electrical Supply 
Co., is recovering from his recent accident in the works. He is 
resting at present at Stalmine Vicarage, the residence of his father, 
Rev. W. Poole. 

Mr. J. W. Spricut, the charge engineer of the Woolwich under- 
taking, has resigned his position, and Mr. T. W. Buncz, junior 
charge engineer, has been promoted to the senior position. Mr. R. 
BaRRINGTON has been promoted to the office of junior charge 
engineer, on probation, for a period of three months, at £91 per 
annum. 

Mr. A. Drumock, who since 1898 has been chief assistant electrical 
engineer at the Chester Electricity Works, has been appointed 
electrical and mechanical engineer to the borough of Swindon. 

The West Ham Corporation electricity works staff held a social 
gathering on Monday last week, chiefly with the object of bidding 
farewell to Mr. JoHN Evstacsz, deputy engineer, who is leaving to 
become manager and engineer of the Chelmsfurd Electric Supply 
Co.’s undertaking, and to Mr. T. C. Hunt, mains superintendent, who 
is going to Buenos Ayres. Mr. Eustace was presented with a com- 
plete set of Dickens’s works in an oak cabinet, and a case of pipes; 
and Mr. Hunt received a similar set of Dickens's works, a travelling 
clock and a silver cigarette case. Mr. A. Hugh Seabrook presided, 
and nearly all the men off duty were present. 

On Tuesday, the 12th inst., at the Corporation Electricity Works, 
Eastbourne; a presentation of a silver cigarette case was made by 
the borough electrical engineer (Mr. J. K. Brydges) on behalf of 
the engineers, members and employés of the staff of the electricity 
department, to Mr. P. S. Srzewart, assistant engineer, on the 
oceasion of his leaving to take up an appointment under the 
Admiralty as supervisor of the power station at the Admiralty 
Dockyard, Devonport. , 

Mr. Harotp H. Jowers has been appointed mains assistant to 
the Stockport Electricity Department. At present he holds a 
similar position under the Dewsbury Corporation. 

A smoker was held on 7th inst., at Barry’s Hotel, Cardiff, at 
which a presentation was made to Mr. Hagry ELLs, assistant 
electrical engineer to Mr. Arthur Ellis, the engineer and manager 
of the Electric Lighting and Tramways Departments of the 
Cardiff Corporation. Mr. Harry Ellis, as already stated, has been 
appointed assistant electrical engineer at Bradford. The presenta- 
tion took the form of an illuminated address, together with a 
separate photograph of the heads of the various sections of the two 
departments. The chair was taken by Mr. Arthur Ellis, the 
engineer and manager. A few nights previously Mr. Harry Ellis 
was also entertained at a banquet given by local engineers, the chair 
being taken by Mr. J. P. McTaggart, the local representative of 
Messrs. Siemens Bros.’ Dynamo Works, Ltd. 


Tramway Officials—Mr. J. J. WaLkuare, general 
manager of the Potteries Electric Traction Co., who has been 
appointed general manager of the Auckland Electric Tramways, 
sails for New Zealand at the end of this month. Mr. Andrew 
Wixxgs, resident engineer to the Rothesay Tramways, has been 
appointed electrical engineer to the Auckland undertaking. 

Mr. W. J. Stevens has been appointed chief inspector on Wal- 
thamstow D.C. tramways. Mr. Stevens has been inspector there 
since the inauguration of the service in June, 1905, and prior to 
that he served for many years under the North Metropolitan Tram- 
ways.Co. 

We have been favoured with a photographic print showing the 
presentation which was made to Alderman Lanazp, the late chair- 
man of the Hull] Tramways Committee, at the annual entertain- 
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ment held recently as a token of esteem on his retirement from the 
mayoralty. It consists of eight photographs in one frame; the 
large central one shows the staff of the tramways department, and 
above it appears a photo of the chairman himself. The other small 
views represent the power station and several pictures of cars 
on the route. At the foot is an inscription appropriate to the 
occasion. 

General.—The Brighton staff of the National Telephone 
Co. have presented a silver-plated tea and coffee service, serviette 
rings and an antique tray to’ Mr. H. R. Leaas, who is leaving for 
the Portsmouth district. 

We are requested to state that Mr. H. M. Sayers, who has been 
obliged to resign his position as second assistant editor of E/ec- 
trical Engineering owing to a recent increase in his consulting 
practice, has not severed his connection with the paper, but remains 
an important member of the “unattached” staff of our contem- 
porary, and one of its most valued contributors. 

The Standard says that on 8th inst., the Marquess of Winchester, 
director of the Victoria Falls Power Uo., entertained at the Hotel 
Ritz, Mr. Rapp D. MersuHon, of New York, who is now in this 
country to advise in connection with the important installation 
about to be erected by the company in South Africa. 

On Friday, the 8th inst., at the Crow's Nest Hotel, Newcastle-on- 
Tyne, the staff and workmen of Messrs. J. H. Holmes & Co. presented 
a roll-top desk as a mark of their esteem to Mr. F. T, Hanks, of the 
technical staff, on the occasion of his leaving the firm after 16 years 
service. The presentation was made by Mr. W. A. Clatworthy who 
voiced the feeling of the donors, the recipient suitably responding. 
The remainder of the evening was devoted to a musical programme. 

The National Electrical Manufacturers’ Association (Incorporated) 
has, ata recent Committee meeting, appointed Mr. C. S. NorTHCOTE, 
M.1.E.E., as its Honorary Organising Secretary. 

Obituary.—M. Hosprratier.—We deeply regret to 
record the death of M. Edouard Hospitalier, which took place in 
Paris on the 9th inst., at the early age-of 55 years. Born in Sedan, 
in 1852, the deceased became one of the foremost electricians in 
France, and was a professor of the Ecole de Physique et de 
Chemie Industrielle, of Paris. A portrait and biographical sketch 
of M. Hospitalier’s career appeared in the EnecrricaL REVIEW 
for August 8th, 1902. He was editor of L’Electricien from 1883 
until 1890, and of L’Industric Electrique from 1892 until his death. 
He had in years gone by been an appreciated contributor to the 
Evectrricat Review, and his decease will be mourned by a large 
number of electrical men in this country who knew him well. 








NEW COMPANIES REGISTERED. 


Mevagissey Electric Supply Co., Ltd. (91,968).—This 
company was registered on February 5th, with a capital of £5,000 in 4,433 
preference shares of £1 each and 1,134 ordinary shares of 10s. each, to adopt an 
agreement with the Mevagissey Electric Lighting Co., Ltd., and J. Kemble, 
the liquidator thereof, for the acquisition of the assets and undertaking of the 
said old company, and to carry on the business of electricians, mechanical 
engineers, producers of and dealers in electricity, motive power and light, &c. 
The first subscribers (each with one share) are :—C. W. M. Grier, Mevagissey, 
surgeon; J. K. Roberts, Fore Street, Mevagissey, builder; W. Taylor, Polkirt, 
Mevagissey, foreman; J. Kemble, London House, Mevagissey, chemist ; 
H. Dunn, Polkirt, Mevagissey, fish curer; W. H. Body, The Terrace, 
Mevagissey, builder ; and Miss I. C. A. Grier, Mevagissey. Minimum cash sub- 
scription 10 per cent. of the shares offered to the public. The number of 
directors is not to be less than two or more than seven ; the first are C. W. M. 
Grier, M.B., J. K. Roberts, W. Taylor and J. Kemble. 


Londsdale Engineering Co., Ltd. (92,132).—This company 
was registered on February 14th, with a capital of £2,000 in £1 shares, to 
acquire or construct and hold steam or electric engines, cranes and lifts, to 
carry out electrical installations, to carry on the business of engineers, con- 
tractors, &c. The first subscribers (each with one share) are :—W. J. Marshall, 
752, High Road, Leytonstone, E., engineer; A. H. Marshall, 27, Devonshire 
Road, Stratford, E., engineer; S. C. Toynbee, 106, Burlington Road, Thornton 
Heath, accountant; A. Touston, 38, Walcot Square, Kennington Road, 8.E., 
clerk; G. F. Green, 27, Chancery Lane, W.C., insurance broker ; W. H. Stretch, 
215, Bethnal Green Road, N.E., manufacturer; and E. Morten, 106, Hop Ex- 
change, 8.E., clerk. No initial public issue. The number of directors is not 
to be less than two or more than seven; the firstare A. H. Marshall and others 
to be appointed by the signatories ; qualification, £100; remuneration for first 
year £100, divisible; afterwards as fixed by the company. Registered office, 
27, Chancery Lane, W.C. 


Cordoba (Argentine) Electric Tramways Construction Co., 
Ltd. (92,076).—This company was registered on February 12th, with a capital 
of £50,000 in £1 shares, to construct, lease or otherwise acquire, equip, repair, 
maintain and work railways, tramways, jight railways, electrical and other 
works, and to carry on the business of contractors and engineers generally. 
The first subscribers (each with one share) are:—H. G. Brown, 2, Bond 
Court, Walbrook, E.C., solicitor; H. L. Addison. 2, Bond Court, Wal- 
brook, E.C., solicitor; G. V. Addison, 2, Bond Court, Walbrook, E.C., 
solicitor ; J. H. Austen, 4, Gray’s Inn Residences, W.C., clerk ; A. E. Noakes, 
156, Richmond Road, Ilford, E., clerk; W. H. Brinkworthy, 24, Rectory Road, 
Church Hill, Walthamstow, manager; and J. F. Marshall, 8, Wymering 
Mansions, Elgin Avenue, W., manager. No initial public issue. The number 
of directors is not to be less than two or more than seven; the ‘subscribers 
are to appoint the first; remuneration, 20 per cent. of the net profits. Regis- 
tered office, 2, Broad Street Place, E.C. 


Strophyte, Ltd. (92,088).—This company was registered on 
February 12th, with a capital of £10,000 in £1 shares, to acquire any inventions 
relating to the production, treatment, storage, application and use of electricity, 
and any compounds, materials and apparatus relating thereto, in particular to 
acquire, under an agreement with Messrs. Inrig & McKrell, the benefit of 
certain inventions referred to therein, and to carry on the business of elec- 
tricians, mechanical engineers, suppliers of electricity for lght, heat, motive- 
power and otherwise, &c. The first subscribers (each with one share) are:— 
Capt. A. Gavan Murig, M.I.H.E., Aberleigh Lodge, Bexley Heath, Kent; Mrs. 
EK. E. Rumney, Holmwood, Enfield; R. Rttmney,; Holmwood, Enfield, agent } 
C. P. Brown, 33, Charlwood. Putney, electrical enngineer; H: B MoKrell, 155, 
Hastorn Road, Brighton, electrical engineer ; J. MoCallum, ? Woodlands, Albert 
Road, Glasgow, egent; and 5H, 8, Rumney, 89, Victoria Street, Westminster, cleric, 
No initia) Pavile issue. 9,993 shares gre te be allotted tothe vendors, The 
number of directors is not to be less than three cr more than five; the first sre 
netnamed, Registered office, 89, Victoria Street; Westmineter, 






Electrical Works and Development Co., Ltd. (92,226).— 
This company was registered on February 21st, with a capital of £50,000 in £1 
shares (40,°00 6 per cent, preference), to carry on the business of electrical con- 
tractors, constructors of generating stations, cables, wires, lines, accumulators, 
pipes, lamps and works for the supply of electricity and gas in bulk or in detail 
for all purposes, to supply electric power, to own tramways, omnibuses and 
vans, to apply for any Acts of Parliament, Provisional Orders, concessions or 
other rights or powers, and to adopt an agreement between Messrs. Buchan and 
Partners of the first part, this company of the second part, M. Buchan and 
R. W. Hogarth of the third part, and the said R. W. Hogarth of the fourth part. 
Messrs. Buchan & Partners (M. Buchan, Sir Home Gordon, Bart., and R. W. 
Hogarth) are the vendors. The first subscribers (each with one preference 
share) are :—J. M. T. Horne, 78, Cicada Road, Wandsworth, S.W., electrical 
engineer; A. S. Chetwood, Rossmayne, Mayfield Avenue, Woodford Green, 
solicitor; A. J. Boughton, 51, Cumberland Street, South Belgravia, S.W., 
clerk; N. P. W. Brady, 7, St. Helens Place, E.C., solicitor; F. A. H. Walker, 
Belmont Avenue, Woodford, Essex, secretary; A. 8. Kidd, 31, Homecroft 
Road, Sydenham, 8.E., clerk; and P. C. Smith, Hayes Court, Kenley, Surrey, 
gentleman. Minimum cash subscription 10 per cent. of the shares offered to 
the public. The number of directors is not to be less than three or more than 
six; the subscribers are to appoint the first ; qualification, £250; remunera- 
tion, £700 per annum, divisible. The preference shares participate rateably 
with the ordinary in any surplus profits available for distribution after 6 per 
cent. has been paid on the ordinary shares, and they rank in priority to the 
ordinary as regards return of paid-up capital in winding up. 

North Lancashire Electrical Treatment Co., Ltd. (92,182) 

This company was registered on February 18th, with a capital of £1,000 in £1 
shares, to take over as a going concern the application and administration of 
all forms of electrical treatment carried on by the governing body of the 
Ulverston and District Cottage Hospital at the Electrical Treatment Depart- 
ment, Newton Street, Ulverston, and to carry on the same, and the business of 
nurses, attendants, electrical and mechanical engineers, suppliers of electricity 
and electrical currents, manufacturers of, and dealers in, surgical and medical 
apparatus and appliances, &c. The first subscribers (each with one share) 
are:—J. Coward, Fountain Street, Ulverston, timber merchant; Mrs. E. C. 
Kennedy, Stone Cross, Ulverston; R. Willan, The Lawn, Ulverston, gentle- 
man; E. McKeith, Brittain Place, Ulverston, bank manager; A. E. Sadler, 
Sand -Hall, Ulverston, manufacturing chemist; J. Hodgson, Lightburne, 
Ulverston, coal and iron merchant; P. Hartley, Bortree Stile, Ulverston, 
brewer; and N. E. Barnes, Belmont, Ulverston, solicitor. No initial public 
issue. The number of directors is not to be less than four or more than 
five; the first are J. Coward, P. Hartley, J. Hodgson and A. E. Sadler; 
qualification, £10 shares or stock. Registered office, 14, Union Street, 
Ulverston, Lancs. 


Armstrong, Power & Co., Ltd. (92,301) —This company was 
registered on February 27th, with a capital of £2,000 in £1 shares, to acquire 
the business carried on at 118-120, High Holborn, E.©., as ‘‘ Armstrong, Power 
and Co.,’’ to adopt an agreement with F. W. Ball and J. A. Cardwell, and to 
carry on the business of electrical engineers and contractors, suppliers of elec- 
tricity for light, heat, sound and power, manufacturers of electric, magnetic and 
other apparatus, mechanical engineers, designers of electrical and other signs, 
&e. The first subscribers (each with one share) are:—F. W. Ball, Beechcroft, 
Rickmansworth, engineer; Mrs. E. Ball, Beechcroft, Rickmansworth; J. A. 
Cardwell, Avoca, Rickmansworth, engineer; Mary C. Richards, 71, Elizabeth 
Road, East Ham, typist; E. D. Price, 5, Devonshire Villas, Brondesbury, N.W., 
insurance broker; E. P. Mackie, 96, Broadhurst Gardens, N.W., commission 
agent; and E. Mackie, 96, Broadhurst Gardens, N.W., lafild agent. No initial 
public issue ; the number of directors is not to be less than three or more than 
seven; the firstare F. W. Ball, J. A. Cardwell and E. P. Mackie (life directors) ; 
qualification, 200 shares. Registered office, 118, High Holborn, E.C. 








CITY NOTES. 


County of London Electric Supply Co., Ltd. 


THE general meeting of the company was held on the 11th inst. at 
Winchester House, Mr. J. B. Braithwaite, the chairman of the 
company presiding. 

The CHAIRMAN, in presenting the report (see ExLrctricatr 
Review, March 8th, page 402), said there was a change in the capital 
account owing to the fact that during the year they had iesued 
£100,000 6 per cent. cumulative preference shares. On the 
other side of the balance-sheet was the expenditure on mains, which 
was one of the most important items :—In 1902 they spent £74,954, 
in 1903 £45,272, in 1904 and 1905 about the same tigure, and in 
the past year only £31,725; on plant in 1902 they spent £143,857, in 
1903 £133,772, in 1904 £83,503, in 1905 £82,380, and in 1906 
£67,813, and the engineer’s estimates for the current year showed a 
further reduction upon the last figure. The other item on the 
credit side of the balance-sheet, which was of considerable interest, 
was that of investments and advances to associated electricity supply 
companies. The change there from the figure of £121,563, for 
last year, to £135,287, was due entirely to further expenditure 
in connection with the Coatbridge undertaking. They 
were already supplying the Coatbridge and Airdrie tram- 
ways with power, and during the past year they had had some very 
satisfactory power contracts, and had got some large works on the 
mains, so that the outlook for power in that district was certainly 
distinctly encouraging. Turning now to the revenue account: The 
receipts from the sale of current were £142,344, as against 
£133,354, and the rents receivable were slightly up, as also’ were 
interest and dividends, so that the total revenue was £156,218, as 
against £146,014. Although they sold during the past year 25 
per cent. more current than in the year before, generating 
expenses were but slightly increased. As a matter of fact, they had 
actually succeeded in decreasing works cost for generation and 
distribution by 16 per cent. as compared with 1905. The price had 
fallen 14 per cent. as compared with last year, and that was explained 
by the fact that the units sold for power purposes were 439 per 
cent. of the total sold, as against 37 per cent. last year, so that 
they were now selling not very far short of half their current 
for power purposes, At the end of 1900 they were only supplying 
1,770 u.P., whereas in 1903 that figure had risen to 6,947 ; in 1904 they 
wers supplying 7,611 #,7.; last year they were supplying 0,932 x.P. ; 
and to-day 12,685 ur, The total number of customers was 11,287, 
The Bournemouth and Poole Go, continued to make excellent pre” 
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gress. A final dividend was recently declared on the ordinary 
shares at the rate of 9 per cent. per annum, making 7 per cent. for 
the year. With regard to the Scottish Co., he had already said 
they were making satisfactory progress there. Last year they had the 
equivalent of 20,907 of additional lamps applied for, which, for a 
small station, was very considerable, including 629 H.P. in motor 
units sold, showing an increare of 33 per cent. during the year. 
Rates and taxes figured this year at £9,643, against £6,525 last year, 
showing an increase of over £3,000. Then there was an increase in 
rents, due to the fact of the full rent of the adjoining property 
purchased in City Road in order to provide for future extensions, 
having fallen upon them in this past year for the first time. The 
result was that on revenue account they carried forward £94,330 to 
net revenue account, as against £91,796 last year. That, they would 
see, was only about £2,500 better, the whole of the balance of the 
£10,200 having disappeared in paying increased rates and rents, 
and a slight extra generating expense due to increased business, as 
well as in the amount written off legal and general suspense 
accounts, &., £2,656. Coming to the net revenue account itself, 
they had to pay in interest on debenture stock about the same 
amount as last year; and in interest on temporary loans they had 
had to pay £3,966, as compared with £2,558, an increase of £1,408. 
Then they had had to pay nearly £4,000 more by way of preference 
dividend. The total result was that after placing £16,000 from 
revenue to reserve for depreciation, and paying the same dividend as 
last year, they increased their carry forward by £754. The premium 
received from the issue of preference shares amounted to £20,000, 
and had been dealt with, first, by writing off £6,188 from prelimi- 
nary expenses; then they had written off the cost of opposing the 
Administrative Co.’s Bill, £4,623, and carried forward £4,000 to 
next year in case they might have any further items to deal with 
then. He concluded by some remarks on the London Power Bills. 

Mr. JosePH SHAw and Mr. Francis E. Savory, retiring directors, 
were re-elected. 


Metropolitan Electric Supply Co., Ltd. 


THE meeting of this company was held on Tuesday at Winchester 
House, E.C., Mr. W. H. Cripps in the chair. 

In proposing the adoption of the report (see ELEcTRICAL REVIEW, 
March 8th, page 402), the CHarrMAN said that the capital account 
now stood at £1,802,000, or an increase of £106,000 in the year. 
That had been chiefly spent in their Paddington area in altering 
their system from high to low pressure. That was not yet com- 
pleted, though it was very nearly so, and when it was completed 
there would be a very considerable economy in the working of the 
system in that district. A certain amount had been expended upon 
ordinary extensions in their regular areas. The gross revenue 
for the year was £106,000, as against £269,000 in the previous year 
—a decrease of £93,000. The working expenses had amounted to 
£83,000 ; the previous year they were £109,000, showing a decrease 
of £26,000. The gross profit was £93,000, and adding to that the 
small balance brought forward and the dividends from their various 
investments, they had a total of £107,000 to deal with. From that 
the directors had set aside, as usual, £20,000 to reserve, leaving 
£87,000. From that they had to deduct the interest on the prefer- 
ence shares and the interest they had paid on loans, amounting to 
£41,000, which left £46,000 for division. They proposed to add to 
that £46,000 £35,000 taken from the special reserve, which would 
give them £81,000. £40,000 of that was paid in interim 
dividend last August, and they now proposed to pay another 
£40,000, leaving £900 to be carried forward. That would make a 
dividend of 8 per cent. for the year. The diminution in their 
income was almost entirely due to the loss of Marylebone. When 
they lost that they had over 300,000 lamps taken off, which was 
practically 40 per cent. of their whole business. In order to judge 
of the progress of the company, they had to compare what they had 
done in their remaining areas, as regarded the addition of 
lamps, with what they had done in previous years in the 
same areas. During the past 12 months they had added 77,500 
lamps, which was the largest number they had ever added in any 
single year in those areas, andias far as the present year had gone, 
that satisfactory progress still continued. ° They would see from 
that that it would not take more than four.or five years to overtake 
again what they had lost by giving up Marylebone, ‘The share- 
holders might ask how it was, seeing that they had added those 
77,000 lamps, that there had been no substantial increase in the 
revenue in those areas. The most important cause of that tem- 
porary stationary condition of their revenue was due to the abnormal 
brightness of last year, which was bad for them as an electric 
lighting company. Then the use of the new metal filament lamps 
had also, to some extent, prevented the rapid increase of the 
revenue. Those lamps gave just about twice the amount of light, 
while only consuming about half the amount of current. Despite 
that fact, the board looked upon these lamps as one of the most 
hopeful outlooks forthe future. It meant a temporary loss at first, 
but in the long run he felt sure it would give a greater 
impetus to the use ‘of electric light than anything else. 
The shareholders would realise that it was impossible to make any 
very great reduction in their expenditure, but he firmly believed 
that in a very short time they would get back the whole of their 
lost revenue. The directors considered themselves. perfectly 
justified in taking £35,000 from the special reserve for the purposes 
of the dividend, because, at the time of the Marylebone arbitration, 
it was well known that one of the claims they made was that, if they 
lost Marylebone, they would find themselves with a large amount 
of superfiuous plant and machinery, without any immediate outlet 
for it, and they claimed a very coneiderable sum for that, What 
aum the arbitrater gave they did not know, because the award 








was all lumped together; but when they divided and paid 
back to the shareholders £600,000, the directors thought it 
advisable to keep a moderate sum in hand in order to 
equalise the dividends during the two, three or four lean 
years that they knew were coming. They thought that 
the time had now come when they should take a certain 
amount of that sum in order to add to tke dividend. Next 
year he expected they would take some more, but not so much he 
hoped, and probably a little the year following, and after that he 
believed the company would soon return to its old days. Last year 
they were put to very great expense in defending their rights 
against the L.C.C. Another Bill had been brought in this year, 
very much on the same lines as that of last year, and all the 
companies had united together to take all possible measures against 
it. Asa certain amount of change had taken place in the con- 
stitution of the L.C.C. he did not wish to say much as to what 
might happen with regard to the Bill, but they thought it right to 
be prepared for emergencies. When the present companies got 
their Acts in 1888, it was entirely unforeseen how the electric 
lighting business would develop, and a provision was put in all the 
Acts prohibiting the companies from assisting one another, or band- 
ing together in any way. The result of that was that London was 
divided into a large number of small isolated stations, which 
experience had proved, was one of the most extravagant ways in 
which they could work. The companies were asking that that pro- 
hibition should be withdrawn, and that they should be allowed to 
put mains between one station and another, so that the deficiency 
of one station might be supplied from the superfluity of another. 
He thought the request a very fair and reasonable one, as it could 
harm nobody, and would be in the direction of more economical 
working. 

Sir JaMEs PENDER, Bart., seconded the motion, which after a short 
discussion, was agreed to. 





Bath Electric Tramways, Ltd. 


THE directors’ report for the past year stated that the construction of 
the Midland Bridge route had not yet beencompleted. Preparations 
had been made to start work upon the Saltford extension as soon as 
a favourable opportunity offered. As a further assistance to the 
tramway system, six more motor-omnibuses had been purchased. 
The capital expenditure had been increased by £10,778. The total 
receipts for 1906 were £42,722, and the expenditure £27,828. 
After charging operating and administrative expenses, there 
remained an available balance of £14,894. The directors recom- 
mended a dividend at the rate of 5 per cent. per annum on the pre- 
ferred ordinary shares, leaving a balance of £2,380, from which they 
proposed to reserve for depreciation the sum of £2,000, leaving 
£380 to be carried forward. Without in any way impairing the 
efficiency of the management of the company, various economies 
had been effected, which would result in a saving of about £750 
perannum. The benefit therefrom would be felt from the com- 
mencement of the current year. 


The fourth annual meeting was held on Tuesday at Winchester 
House, Old Broad Street, Sir James Sivewright, K.C.M.G., 
presiding. 

In proposing the adoption of the report, the CHaremay, after 
apologising for the absence of Sir Vincent Caillard, the chairman 
of the company, who, he said, had been appointed an alderman of 
the L.C.C., said that dealing first with the capital account it would 
be seen that that had been increased by £10,000. The greater 
part of that sum—£8,000—was due to their purchasing motor- 
omnibuses. The company had not waited for competition to spring 
up in that direction, but they had bought some motor-omnibuses 
of their own, and they had proved very successful. The ’buses 
acted as feeders to the tramways, bringing people who lived in 
the country to the town, and then they were conveyed by the 
company’s cars through the town. The expenditure, however, had 
justified itself. The stocks and materials at the company’s depéts 
were valued at slightly more than at the end of 1905; this was 
accounted for by the fact that a great deal of the materials would 
be required for the extension of the system to Saltford. Sundry 
debtors and debit balances were, if anything, a shade hicher than 
the previous year. ‘l'urning to the other side of the accounts, the 
loans secured by mortgage on the company’s debentures were £10,000 
in excess of last year, because they had spent £10,000 on capital 
without increasing the capital account, and they were, as a conse- 
quence, carrying £10,000 as a loan. When the psychological 
moment came to wipe that lean off by issuing further capital, the 
board would avail themselves of the opportunity. Creditors and 
credit balances were slightly higher than last year, but that was due 
to their extending business. With regard to the revenue, he thought 
he could congratulate the shareholders on the state of that account. 
They had an increase in their gross revenue over 1905 of £7,000. 
Their operating expenses had also gone up, but they must remember 
that Bath was a difficult town to run a tramway across, owing to the 
numerous hills and gradients that had to be negotiated. The 
expenses, however, showed a very satisfactory proportion as com- 
pared with the gross revenue. For the year 1904 the percentage 
was 66°12, in 1905 they fell to 61°83, in 1906 they increased to 66 14, 
but that, of course, also included the cost of operatinz both the 
tramways and the motor-omnibuses, so that they had worked 
both the cars and the omnibuses at a percentages of a little 
over 65 per cent, on the gross revenue, The total receipts 
for the year were £42,722, and the expenditure £27,828; 
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After paying the interest on the debenture shares, they had 
available £6,160 for distribution, and the directors proposed to pay 
a dividend on the ordinary shares of 5 per cent., leaving a balance 
of £2,380. The board had earmarked £2,000 of that sum to be 
reserved for depreciation, which would be following out the policy 
that they had adopted to build up a reserve fund for depreciation, 
and they proposed to carry forward £380. Administration expenses 
had been reduced by £750, so that in addition to the £380 to be 
carried forward they would have £750, which item would come in 
the 1997 balance-sheet. They might have paid a larger dividend, 
but, on mature consideration, the board thought it would be well to 
adopt a conservative policy and adhere to the 5 per cent. As to 
their prospects for the future, their general manager, Mr. McCarter, 
had no doubt whatever that the current year would show even 
better results than 1906. He could only hope that his forecast 
would prove correct, and he saw no reason why it should not be. 

Mr. E. H. R. TReNnow seconded the motion, and the report was 
adopted. 





Oxford Electric Co., Ltd. 


Tue sixteenth ordinary general meeting of the company was held 
on March Ist. 

Sir Henry Mancer, in moving the adoption of the report, 
referred to the death of Mr. James Barclay, a director of the com- 
pany for 13 years. The revenue account showed a profit of £13,597 
available for division.. After deducting debenture and other 
interest of £2,039 16s., and writing off from the hire-purchase install- 
ation account the of sum £673, there remained a balance available 
for division of £10,884, which the directors proposed to appropriate 
as follows :—7 per cent. free of income-tax on the ordinary shares, 
of which 2} per cent. was paid in September last, £7,000; a divi- 
dend at the rate of 5 per cent. on the preference shares, £376 ; to 
place to the credit of reserve and replacement of plant account, 
£2,612; leaving a balance to be carried forward of £895 11s. 
During the year £1,112 had been expended on plant replacement, 
and this amount had been taken from the reserve fund, which, with 
the addition already mentioned, would amount to £12,500. They 
had added to their system during the year the equivalent of 7,190 
8-c.p. lamps, and the total number of lamps now in circuit was the 
equivalent of 80,000 8-c.p. lamps. They had had a demand for 
motive power during the year tothe extent of 135 u.p., and Messrs. 
Lucy & Co.’s works had been equipped with electric motors. They 
had made extensions in Banbury, Woodstock, Warnborough and 
St. Mary’s Roads, and also in St. Clement’s and Walton Street and 
South Parade. The total expenditure on mains amounted to 
£9,480. The bill from the Corporation on account of replacement 
of roads was a little over £1,000. The high-tension mains from 
Osney to supply the sub-stations cost £1,864, and those to Summer- 
town to connect up their new station cost £2,632. They had over- 
drawn their capital account to the extent of £9,600; that amount 
had to be taken from their reserve fund, which was to that extent 
invested in the business. The preference shares issued last year 
were subscribed for three times over. They would be issuing this 
year probably a similar amount. The only thing more he had to 
refer to was the electric trams; they were in negotiation with the 
National Electric Construction Co., and he thought they were 
agreed practically as to the terms they were going to charge for 
current. 





Empire Electric Light and Power Co., Ltd. 


UnveEr the compulsory winding-up order made last August against 
this company, accounts have now been issued showing liabilities 
£28,401, against assets valued at £21,987. The deficiency to the 
contributories is returned at £21,040 10s., and is accounted for as 
follows :— 


Expenses of carrying on business from formation of company to date of 
winding-up order, viz. :— 


Trade expenses ot ae 7 a% eee i ie ae 
Interest on accounts ee on on a 1,494 5 5 
Preliminary expenses... Ss on $s 433 6 5 


’ — £5,097 138 4 
Directors’ fees from date of formation of company to date 
of winding-up order is oe =e es oe nr 3879 3 4 
Losses and depreciation not written off in company’s books, 
now written off by directors : 


Romford deposit .. ai sa ne -- £80112 8 
Romford expenses. . es es ae _s, Ween 2g 
Electric light provisional order account .. 362 18 1 
Cost of Inverness negotiation .. .4 ke 21 6 § 
es Barking negotiation .. oe oa 25 0 0 
- Halesowen Light Railway Order .. 1,501 9 9 
ee Sudbury Electric Light Order soe 27 511 
*” Arbroath Electric Light Order an 1915 0 
9 Lower Thames Power Bill .. on 3518 7 
Doubtful debts—Chesham “ a fs 20 0 0 
Loss on Chesham works, being difference 
between cost and estimated value forcash 5,131 14 11 
——— £17,329 0 1 
£22,805 16 9 
Less :— 
Gross profit arising from carrying on business 
from formation of company to date of 
winding-up order ox ee be .. £1,663 11 6 
Interest on deposit with Paymaster-General - 
on account of Romford tramways .. n 10115 O 


——__—__—— £1,165 6.6 


Deficiency as per statement of affairs .. -. £21.040 10 3 

Mr. H. E. Buraxss, Official Receiver, in his report upon the 
flotation, business and failure of the company, states that the 
winding-up order was made on August 22nd, 1906, upon acreditor’s 
petition presented on August 7th, 1906. The company, which was 
promoted by Alfred Slatter (the vendor), assisted by J. Paxman, 
was incorporated,on November 27th, 1902, and was formed “for 





the purpose of promoting the Romford Electric Tramways and 
other electrical undertakings.” The original nominal capital of 
the company was £50,000, divided into 50,000 shares of £1 each. 
In October, 1903, the capital was increased to £100,000, 
by the creation of 50,000 shares of £1 each. The 
first directors of the company, appointed by the signatories 
to the memorandum and articles of association, were Joseph 
Barker (chairman), William Paxman and Claud E, New. On 
October 30th, 1903, Alfred Slatter joined the board as managing 
director, and on December 16th, 1904, Theodor Petersen also 
joined the board. In October, 1905, C. E. New resigned. Under 
the articles of association, James Paxman and A. Slatter were 
entitled to be appointed directors of the company should they 
so desire, and were entitled to retain office so long as they 
held the necessary qualification. The qualification of a 
director was the holding of shares of the company of 
the nominal value of £250. All the directors were qualified. 
Under the articles of association the directors were entitled to 
receive by way of remuneration in each year, £150 for the chairman 
and £100 for each other director, and, by way of additional 
remuneration, for each 24 per cent. declared and paid after 
payment of 10 per cent. on the ordinary shares, a further sum of 
£100, to be divided among the directors as they might agree. The 
sum of £379 33. 4d. appears to have been paid in respect of 
remuneration. In April, 1906, under a minute of the board, the 
directors resolved to forego all remuneration other than that 
already received by them. A. Slatter’s salary as managing director 
was originally fixed at £500 per annum, but was reduced, from 
October, 1904, to £250 per annum. In October, 1904, Slatter was 
appointed secretary of the company at £100 per annum, out of 
which he was to provide the necessary clerical assistance, the 
company agreeing to pay two-thirds of the rent of his office (the 
then registered office of the company) and housekeeper’s expenses. 
Slatter also acted as the company’s electrical engineer. He is 
stated to be a creditor of the company in respect of salary. An 
agreement was entered into on October 20th, 1903, between Slatter 
and the company, under which, in consideration of a payment of 
£3,000 (half in cash and half in fully paid shares of the company), 
Slatter agreed to transfer to the company all his interest in the 
Chesham electric lighting. undertaking, the Romford Electric 
Lighting Order, and the Romford Electric Tramway Act. 
Only £1,000 of the purchase price has. been paid in cash, 
which was immediately reinvested in shares of the company, 
and the fully paid shares bave not been allotted. In 
November, 1903, a prospectus was issued privately to the friends 
of the directors, offering 87,142 shares for subscription. Prior to 
the issue of the prospectus, 12,858 shares had been subscribed for 
privately, and subsequently 1,768 shares were subscribed, making a 
total issue of 14,626 shares, all of which were paid for in cash. 
The minimum subscription upon which the directors were entitled 
to allotment was fixed by the articles of association at £10,000. In 
January, 1903, the company acquired a freehold site at Chesham 


: for £300, and proceeded to erect works with a view to carrying out 


the contract with the Chesham Urban District Council. The com- 
pany shortly after promotion took steps to acquire from various 
public bodies the right to supply them with electric power, and in 
this way large sums of money were expended. The only work, 
however, actually undertaken by the company was in connection 
with the Chesham electric undertaking. According to the certified 
accounts of the company the following amounts were expended, or 
liabilities incurred, in connection with the Chesham undertaking, 
and the acquisition of various orders from public bodies :— 


Cost of Chesham electric undertaking 4 ee £24,173 18 2 


in Romford Electric Light Provisional Order os 1,115 6 8 
“ Romford Tramway Act hy ye ae aie 8,150 110 
9 Halesowen Electric Light Provisional Order .. 518 14 8 
‘si Sundry other electrical negotiations ee a 129 011 


In order to raise capital to carry out the company’s business, and 
to pay for the various expenses detailed above, a loan of £4,000 
was obtained from the company’s bankers on the guarantee of the 
directors. Subsequently, however, further advances having been 
made, debentures covering all the assets of the company were issued 
to the bankers for £6,200, the amount then due, and the directors 
were released from their guarantee. Second debentures for £1,100 
were in June, 1906, issued to the company’s solicitors in satisfaction 
of their bill of costs for £2,200. The directors state that it was 
necessary for the carrying on of the business that certain docu- 
ments on which the solicitors had a lien should be released, and it 
was ultimately agreed that they should accept debentures of the 
value of 10s. in the £ on their claim and hand over all papers. 
Notwithstanding the share subscriptions and the bank’s advances 
the directors still found themselves hampered for want of capital, 
and several attempts were made by them to find further capital 
and to, dispose of the whole of the company’s assets, but they were 
unsuccessful, On August 22nd, 1906, the creditors’ petition to 
wind-up the company was presented to the court, and thereupon 
the debenture-holders appointed Mr. Walter Allnutt, of Hamilton 
House, Victoria Embankment, London, receiver and manager of 
the undertaking at Chesham, and he is carrying on the 
contract there. The insolvency of the company is attri- 
buted to the want of sufficient working capital to carry 
out the contracts for which it acquired Parliamentary powers. 
The statement of affairs has been submitted by Mr. Slatter, and 
concurred in by Messrs. Peterson and Paxman only. The issue of 
the present summary and observations has been delayed in the hope 
that Mr. Barker, the chairman of the company, would concur in the 
statement, but he has failed to do so, nor has he lodged any 
amended statement. The unsecured indebtedness (£20,098 4s. 11d.) 
is owing principally to trade creditors. .The principal assets are 
the Chesham contract and a deposit of £1,000 made with the 
Paymaster-General in respect of the Romford Rajlway Bill, 
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- Liverpool District Lighting Co., Ltd. 


Tue report for year ending December 3ist, 1906, states that the 
satisfactory progress of the company has been maintained, the 
sales of electricity for the year 1906 amounting to 341,525 units, as 
against 281,057 for 1905, being an increase of 60,468 units; and as 
a large number of buildings are being erected in the neighbourhood, 
and provision is made for electric lighting in nearly every instance, 
the directors do not doubt that this increase of business will be 
continued. As promised in the report of 1905, new plant, 
capable of supplying about 6,000 lamps, has been installed at 
Waterloo. A considerable amount of contract work is in hand, and 
it is hoped tkat this portion of the business will show a good 
result. As no extra management costs are incurred in carrying out 
this class of work, the directors look forward to being able to make 
a profit which will materially reduce the standing charges which 
are necessary on the whole business. New premises have been 
taken at 16, Tithebarn Street, under a five years’ agreement; the 
cost of fitting up these offices was £108 11s., which sum it is 
proposed to clear off by five annual instalments. The gross profits 
for the year are £3,537 16s., which, with the balance brought 
forward, leaves a profit available for distribution of £3,995. 
Taking from this the interim dividend at the rate of 5 per cent. 
paid in August last, there remains £2,71216s. Of this £28 lis. has 
been written off the cost of fitting up new offices, a further £250 
transferred to reserve fund, and £874 16s, set aside for deprecia- 
tion, leaving a balance of £1,559 9s., out of which it is proposed 
that a dividend be declared at the rate of 5 per cent. per annum, 
less income-tax, for the half-year ending December 31st, 1906. 
The total amount expended in works is nearly £62,000, of which 
£55,000 has been provided by the capital subscribed by share- 
holders, and £7,000 has been provided out of revenue. It is now 
necessary, in order to keep pace with the Jemand for electricity 
and to fulfil the obligations of the company under its Provisional 
Order, to raise fresh capital to the extent of £5,000, which the 
directors invite the sharebolders to subscribe. Mr. Holbrook 
Gaskell, jan., and Mr. Charles McLaren retire by rotation from the 
directorate, and offer themselves for re-election. 





British Insulated and Helsby Cables, Ltd. 


THE report of the directors for the year ended Dec. 31st, 1906, to 
be submitted at the general meeting, to be held at Liverpool, on 
March 18th, states that the profit for the year amounts £197,112 16s., 
to which is added the balance brought forward, £10,439, making a 
total of £207,552. From this have to be deducted :— 
Directors’ and debenture trustees’ fees, and remuneration 

to Works Committee, less directors’ fees receivable 


from other companies .. £3,247 10 0 





Interest on debenture stock es e eae 22,506 0 0 
Depreciation on buildings, plant, machinery, &c. .. 22,000 0 0 
Transfer to special reserve account pn p : 8,500 0 0 
Transfer to debenture stock redemption account 5,000 0 0 
Transfer to patents and goodwill account ae P 26,672 11 2 
Dividend on preference shares to December 31st, 1906 30,000 0 0 
Interim dividend on ordinary shares to June 30th, 1906 20,000 0 0 

£137,920 1 2 


The balance remaining, available for dividend, is £69,632 3s. 3d. 
The directors recommend the payment of a further dividend of 4 
per cent. on the ordinary shares, making with the interim dividend 
already paid a total of 8 percent. for the year ended December 
31st, 1906, together with a bonus of 2 per cent , £30,000, and under 
Article 89 of the articles of association the directors are entitled to 
a further remuneration of £2,919, leaving £36,713 to be carried 
forward. During the past year the volume of trade has been con- 
siderably more than in the previous year, and asum of £8,500 has 
been added to the special reserve account as usual. The patents 
and goodwill account has received the special consideration of the 
directors, the result being that this has been reduced by a sum of 
£96,672, £70,000 being taken from reserve, and the balance of 
£26,672 from profit and loss account. Mr. J. Carlton Stitt and 
Mr. J. S. Harmood Banner retire by rotation from the directorate, 
and offer themselves for re-election. 





County of Durham Electrical Power 
Distribution Co., Ltd, 


Tun directors’ report for the year ending December 31st, 1906, 
states that the total connections to the company’s system at the 
end of the year, including the connections of the County of 
Durham Electric Power Supply Co., amounted to 13,200 u.P., which, 
compared with the previous year’s figure of 7,600 H.p., show an 
increase of 5,600 H.p. The profits of the year, together with the 
balance of £1,072 2s. brought forward from 1905, amount to 
£20,756, from which must be deducted the interim dividend of 24 
per cent. on the preference shares paid in October last, £6,250, 
leaving a balance of £14,506; this the directors recommend should 
be appropriated in the payment of a further dividend of 24 per 
cent. on the preference shares, making a total dividend at the rate 
of 5 per cent. for the year; and of a dividend at the rate of 4 per 
cent. per annum on the amount called up on the ordinary shares, 
£12,572, and in carrying forward £1,934. The directors, in view 
of the fact that the capital outlay on the company’s extensions 
during the year has been practically unproductive, have not appro- 
priated any portion of the profits to depreciation. The expenditure 
on capital extensions during the year has been £100,394 13s., of 
which £84,464 13s, represents the outlay on the company’s account, 


and £15,930 the outlay by the County of Durham Electric Power 
Supply Co. The extension of the system of general distribution, 
throughout the districts where the company holds provisional 
orders, has been delayed by circumstances beyond the control of 
the management, and was not ready for use until after the end of 
the year. It is expected that it will become revenue earning in 
the course of the summer. The supplemental order confirming the 
transfer of the Blaydon Electric Lighting Order from the Blaydon 
local authority to this company received the Royal Assent on June 
22nd, 1966. The provisional orders in respect of the mid-Durham 
district (which comprises the urban districts of Crook, Willington 
and Brandon-and-Byshottles, and the parish of Brancepeth), and 
of the Ryton urban district, received the Royal Assent on July 
20th, 1906, and August 4th, 1906, respectively. The Bill promoted 
by the Ccunty of Durham Electric Power Supply Co. received the 
Royal Assent on August 4th, 1906. The directors record with deep 
regret the loss of their late colleague, Sir Thomas Kichardson. It 
is not at present proposed to fill the vacancy. The retiring 
director is Dr. R. Spence Watson. He is eligible, and offers himself 
for re-election. 


Newcastle-upon-Tyne Electric Supply Co., Ltd. 

Tue directors’ report for the year ending December 31st, 1906, 
states that the total connections to the company’s system at the end 
of the year amounted to 70,000 u.p., which, compared with the 
previous year’s figures of 53,300 H P., show an increase of 16,700 H.P. 
The profits, after deducting the expenditure in connection with the 
Electrical Exhibition held last year, viz., £810 5s. 5d., and including 
the balance of £1,344 6s. 9d. brought forward from 195, amount to 
£85,747, out of which there have been paid interest ‘on debentures, 
loans, &c., £18,486, and interim dividends paid in July last, of 24 
per cent., on the amount called up on the preference and ordinary 
shares, £18,862, leaving a balance of £48,398. This the directors 
recommend should be appropriated in the payment of further divi- 
dends of 2) percent. on the amount called up on the preference 
shares, and of 54 per cent. on the amount called up on the ordinary 
shares, making total dividends for the year of 5 per cent. and 8 per 
cent. on the preference and ordinary shares respectively, amounting 
to £31,253; intransferring to depreciation account, £15,000; and in 
carrying forward, £2,145. The amount standing to the credit of 
suspense account at December 31st, 1906 (being balance of the 
£50,000 received from the County of Durham Electrical Power 
Distribution Co., Ltd., under the working agreement, dated 
March 30th, 1905), after deducting further expenses chargeable, 
viz , £37 8s. 3d., was £29,728; out of this there has been transferred 
to revenue, being £1 10s. per Kw. on 4,000 Kw. for supply to the 
Durham area, £6,000, leaving a balauce of £23,728. Of this amount 
the directors have transferred to depreciation account the sum of 
£10,000, leaving to the credit of suspense account £13,728. The 
depreciation account, after adding the sums thus transferred, stands 
at £181,000. Out of this sum the directors have written off in 
reduction of the value of capital expenditure £150,000, and have 
also set aside as a general depreciation on stocks £2,500, leaving 
to the credit of the general depreciation account £28,500. 
The reserve account at December 31st, 1905, stood at £12,184. To this 
account have been added the premiums received during the year on 
the shares issued, which, after deducting the cost of issue of these 
shares, and also of the second mortgage debentures, viz., £3,984 
13s. 5d., amounted to £12,110, thus making the amount to the credit 
of reserve account £24,293. The company’s reserves after making 
the above transfers stand, at December 31st, 1906, as follows:— 
Suspense account, £13,728 ; depreciation account, £28.500 ; reserve 
account, £24,293—total, £66,521. This total will be fyrther increased 
during the current year by the premiums (amounting to approxi- 
mately £15,000) receivable with the remaining calls on the last issue 
of preference and ordinary shares. The expenditure on capital 
account during the year, represenied by extensions of the Carville 
power station and of the system generally, has been £172,679. 
During the year, the Castner-Kellner Alkali Co. have established 
works on the company’s land at Carville, and are now taking a 
supply of electricity. The Parliamentary Bill referred to in last 
year’s report, authorising the transfer of the Whitley and Monk- 
seaton, and the Earsdon, Seghill and Tynemouth (Rural) Electric 
Lighting Orders, to this company, and for other purposes, duly 
received the Royal assent. In pursuance of the powers conferred, 
an agreement has been entered into with the Corporation of Tyne- 
mouth for the supply of electricity in bulk. A provisional order, 
covering the Castle Ward, Cramlington and Weetslade districts, 
was also sanctioned. During the year 12,500 preference and 12,500 
ordinary shares of £5 each were offered to the public at premiums 
of 10s. and £2 per share respectively, and were very largely over- 
subscribed. £2 per share of the capital and a proportion of the 
premiums have been called up, and it is anticipated that the 
remaining calls will be made before the autumn of this year. 
The directors have also made an issue to the public of second 
mortgage debentures to the extent of £187,500, which were 
over-applied for. These debentures were called up for payment 
on the 7th inst. First mortgege debentures, amounting to £50,800, 
fell due for repayment on January Ist last; these, by agreement, 
were extended to January Ist, 1912, when the remaining first 
mortgage debentures and also the second mortgage debentures will 
falldue. To provide for ordinary extensions, and particularly for 
the development of the Northern area, it is anticipated that, after 
making the remaining calls on the shares above referred to, it may 
be necessary to issue the remainder of the authorised share capital 
towards the end of the current year. The retiring directors are Dr. 
J.T. Merz, Mr. J. H. B. Noble, and Sir Lindsay Wood, Bart., who 
offer themselves for re-election. 
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Hart Accumulator Co., Ltd. 


Tux directors’ report to December 31st, 1906, shows that the profit 
for the year was £7,916, and the balance brought forward from last 
year, £7,022. After deducting the dividend on preference shares, 


‘£419, the balance standing to the credit of profit and loss account 


is £14,519. The directors recommend the payment of a dividend 
of 124 per cent. per annum on the ordinary share capital, which 
will absorb £5,000, and placing £1,500 to reserve fund, leaving 
£8,019 to be carried forward. The company’s buildings, plant, 
tools, &c., have been augmented by £4,277, which has been charged 
to capital, and due depreciation on the same has been made. The 
maintenance of the works, plant, &c., has been well Kept up at a 
cost of £758, which has been paid for out of revenue. 

We are officially informed that the eighth annual general 
meeting of the company was held at Essex House, Stratford, on 
Wednesday, 6th inst., Mr. G. W. Kidd presiding. The balance- 
sheet was presented and passed, and a dividend of 124 per cent. 
declared on the ordinary shares. 

The CHatrmaN congratulated the shareholders ona very successful 
year, in spite of keen competition and abnormally high markets for 
raw material. Improvements were gradually going forward in 
storage battezy design, and considerable experditure was involved 
in the never-ceasing experiments which were carried out by an 
expert staff. During the past year, practically all the shops had 
been transferred to the new works, and the latter were now in full 
swing. The advantages of increased space and accommodation and 
other facilities were greatly appreciated. 

The auditors were re-elected, and a vote of thanks was given to 
Mr. Clark, Mr. Poulton, and the remainder of the staff. 


Winchester Electric Light and Power Co., Ltd. 


Tue directors’ report for 1906 states that the progress which the 
company is making continues to be satisfactory ; the equivalent 
of 3,909 8-c.p. lamps have been added during the year, making the 
total connection at the end of the year 51,272 8-c.p. lamps. In- 
cluding the balance of £294 brought forward there is a net profit 
of £6,662, which, after payment of debenture and loan interest, 
£2,054, and writing off £77, a portion of the cost of the Electrical 
Exhibition, leaves a balance of £4,501 available for dividend. 
An interim dividend for the half-year at the rate of 4 per cent. per 
annum was paid in September last, and the directors now recom- 
mend that a dividend at the rate of 8 per cent. per annum be 
declared for the half-year (making 6 per cent. for the year), which 
will absorb £2,608 ; that £1,000 be placed to depreciation account, 
and that £593 (in addition to £207 received as premium on shares 
and debentures issued during the year), be placed to reserve 
fund account, leaving a balance of £299 to be carried forward. The 
works are capable of supplying all demands likely to be made for 
some time to come. During the year 639 ordinary shares have been 
issued at a premium, and fully paid up, and debentures to the 
amount of £1,300 have also been issued at a premium. 





Direct Spanish Telegraph Co., Ltd. 


THE directors’ report for the year ended December 31st, 1906, says 
that the accounts show, after providing for interest on, and 
redemption of debentures, and crediting the reserve fund with the 
usual £5,000, a balance to the credit of revenue of £3,853, which, 
together with £1,733 transferred from the reserve fund, enables 
the directors to recommend the declaration of the dividend of 
10 per cent. on the preference shares, and a dividend of 4 per cent., 
free of income-tax, on the ordinary shares, for the year 1906, 
amounting to £5,586. Half of this amount was distributed on 
October 1st, 1906, as an interim dividendin respect of the half- 
year ended June 30th, 1906. The traffic receipts for 1906 amount 
to £31,136, and the working expenses to £13,457. The fault which 
interfered with the working of the Bilbao cable, and which was 
referred to in the last report, was removed and communication 
restored by the Eastern Telegraph Co.’s cable steamer Norse, on 
January 7th, 1906, the interruption having lasted two days. Oa 
August 13th, 1906, the Bilbao cable was again interrupted at about 
193 knots from Falmouth. The repairs were carried out by the 
Eastern Co.’s cable steamer Sentinel, and communication was 
finally restored on September 4th, after the removal of a fault 
which existed in the line. The cost of these repairs, viz., £4,724, 
has been charged to revenue. 





Engine, Boiler and Electrical Insurance Co., 
Ltd. — Mr. R. B. Longridge presided at the annual meet- 
ing last week, which was held in Manchester. In proposing 
the adoption of the report, he referred to the claims in the 
electrical department, which, he said, had become _ very 
numerous. One in every eight of the machines insured had 
broken down within the year, and there was reason to believe that 
the proportion of failures among machines which were not insured 
and regularly inspected, was still greater. These breakdowns were 
largely due to the deterioration, and, consequently, frequent burning 
out of insulating materials. A dividend of 3s. per share (witha 
special bonus of 2s. per share) was declared; £3,000 was added to 
reserve, £500 was written off for depreciation of furniture, &c., and 
a balance, of £2,524 12s, 11d. was carried forward. The report was 
approved, and Messrs. Longridge, J. Eckersley and W. Fletcher 
were re-elected directors. 


Canadian General Electric Co.—The usual quarterly 
dividend of 24 per cent. has been declared. 


Bournemouth and Poole Electricity Supply 
Co., Ltd.. 


Tur directors, in their report for the year ended December 31st, 
1906, state that the capital expended during the year under review 
in respect of the Bournemouth Order, 1890, the Poole and Brank- 
some Order, 1897, the Christchurch and District Order, 1899, and 
the Pokesdown Order, 1902, amounted to £26,680, making the total 
expenditure £390,168. To provide for the above and other require- 
ments, an issue of 7,500 6 per cent. second preference shares of £10 
each was made in June last, at a premium of £1 pershare. The 
available revenue for the year, including £1,706 brought forward, 
was £31,876 15s., from which is deducted interest on debenture 
stock, £7,717 ; interim dividends on 7,500 44 per cent. preference 
shares and on 7,500 6 per cent. second preference shares for half- 
year ended June 30th, 1906, less income-tax, £3,740 12s.; interim 
dividend on 15,000 ordinary shares at 5 per cent. per annum for 
half-year ended June 30th, 1906, less income-tax, £3,562 10s. ; 
leasehold and special redemption funds and interest, £1,256 ; and 
amount carried to reserve for depreciation, repairs, renewals, &c., 
£3,000 ; leaving for further distribution, £12,600. The directors 
recommend a final dividend on the 15,000 ordinary shares for the 
half-year ended December 31st, 1906, at the rate of 9 per cent. per 
annum, less income-tax, leaving a balance of £1,632 14s. 

The total applications received at December 31st last amounted 
to the equivalent of 161,711 8-cpr. lamps, being an increase of 
18,595 for the year, and the units sold for all purposes were 
2,609,497, being an increase of 604,472 units for the year. The 
Richmond (Surrey) Electric Light and Power Co., Ltd., in which 
the company is interested, continues to make satisfactory progress, 
The directors of that company have declared a dividend of 7 per 
cent. on the ordinary shares in respect of the year ended December 
31st, 1906. The Swanage provisional order, granted to the com- 
pany by the Board of Trade, was confirmed by Parliament last 
session. The retiring directors are Mr. J. Atkinson Hosker and Mr. 
Frederick W. Reynolds. 


Brompton and Kensington Electricity Supply 
Co., Ltd. 


THE nineteenth ordinary general meeting of this company was held 
on the 7th inst. at Winchester House, Mr. Henry R. Beeton 
presiding. 

The CHARMAN, in moving the adoption of the report (see ExEc- 
TRICAL REviEw, March 8th, page 405), said there was little to say 
regarding the progress of the business. The output continued to 
grow at a satisfactory rate, although not so fast as they would like, 
which was chiefly due to the large number of empty houses in the 
West End. The cost of working the company again showed a 
satisfactory diminution, so that notwithstanding the price received 
per unit had been less, the result had been that the gross revenue 
showed an increase of £1,969, and the net revenue £1,445. Had it 
not been for the very excessive increase in the rates, which had 
amounted to more than half the increase in their profits, they would, 
of course, have done much better. The company’s capital expendi- 
ture showed a moderate increase, which was distributed among the 
various heads of expenditure. Their working expenses, however, 
remained the same, and there was no immediate need for a further 
issue of capital. The renewals of the plant had been effected on 
the same liberal scale as hitherto, and the same provision had been 
made for the depreciation account, as in the previousyear. £4,000 
had been added to the reserve fund, which was intended to meet 
general contingencies, and the directors purposed adding to that fund 
ascircumstances permitted. The directors continued very closely to 
watch the political situation, as affected by municipal inter- 
ference in the development of so-called bulk supply, but the 
question was so continually changing that the directors did not 
think there was any announcement to make which would be of any 
advantage to the shareholders. Speaking generally, the board were 
satisfied with the prospects of the company, and they were very 
thankful that they had been enabled to maintain the position they 
now held, and that measure of prosperity was some compensation 
to those who waited so patiently in the early days of the company. 

Mr. W. T. L&ExsE seconded the motion, and the report was 
adopted. 





Kalgoorlie Electric Power and Lighting 
Corporation, Ltd. 


AN extraordinary general meeting of the above company was held 
at Winchester House, on Wednesday last week, for the purpose of 
considering a resolution to wind-up the company and appoint Mr. 
Henry Jas. Dixon as liquidatur. The circular calling the meeting 
stated that, in accordance with the resolutions passed by the share- 
holders at the extraordinary general meeting held on October 22nd 
last, the new company, the Kalgoorlie Electric Power and Lighting 
Corporation (1906), Ltd , was registered on December 14th, 1906, to 
acquire the property of the company. The business of the new 
company, had been carried on for its benefit by the company, and 
when the resolution, of which notice was enclosed, had been passed 
and confirmed at the meetings convened for March 6th and 22nd, 
1907, the new company would issue the shares in accordance with 
the resolutions above referred to. These shares will be distributable 
as follows:—To the holders of 150,000 six per cent. cumulative 
preferred shares, 150,000 six per cent. £1 preference shares and 
75,000 ordinary shares of 10s. each; to the holders of 25,000 
deferred shares, 25,000 ordinary shares of 10s. each. On February 
12th the six per cent. first mortgage debentures became payable 
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and the directors of the new company had provided for the payment 
of the same by a new issue. 

Mr. Roger Wattace, K.C., who presided, said he did not 
propose to go into the scheme again in proposing the resolution, 
but they would probably like to hear how the company had been 
going on in the meantime. He was pleased to say that their 
profits were increasing, and they had a cable the previous day 
stating that the profits for January and l'ebruary were considerably 
over £2,000 a month. As they had been basing all their expecta- 
tions of paying a dividend on the preference and ordinary shares 
on a profit of about £20,000 a year, it would be seen that they 
were well over the amount anticipated. The new Tosi engines they 
had put down had resulted in a very considerable saving, which 
represented over 10 per cent. on the turnover, and it was proposed 
when they had the money at their disposal to convert some of 
their other engines into Tosi engines, which would make a 
considerable difference in the profits of the company. The deben- 
ture issue fell due in February, and had been provided for. They 
had also paid for their plant out of earnings without calling for 
the aid of any new money, so that they would be able directly the 
reconstruction was carried through, which he hoped would be by 
April 1st, to pay the dividends in due course. 

Mr. Pore seconded the motion. 

Mr. FaRweLy complained that the chairman promised to call a 
meeting of the cumulative preference shareholders to confirm the 
resolution passed in October. 

The CHarrman said he told them that a meeting would be 
called before they divided the shares. 

Mr. Lean also said he was distinctly under the impression that a 
meeting would be called. It seemed to him that if one was now 
called the objecting preference shareholders would be out of ccurt. 
He understood also from the solicitor that the cumulative share- 
holders objecting to the change to non-cumulative shares could be 
paid in cash. 

Mr. Stevenson (solicitor) said what he told the meeting was that a 
three-fourths vote of preference shareholders at a meeting called 
under the Act of Parliament would bind the minority, but that 
meeting could not be held until they were put into liquidation. 

Mr. Lean said he failed to see why objecting shareholders should 
be treated in such a contemptuous way by the chairman. 

The CHAIRMAN said there was evidently a misunderstanding, 
which he was sure was not his fault. Not a single proxy had he 
received against the directors’ proposal, while 60,000 proxies were 
received in favour of their views. 

Answering further questions, the CHAIRMAN said they hoped to 
pay a dividend on April 1st. He thought they would be able to go 
on without further debentures until they required new plant. Mr. 
Crocker was coming over from Australia, and they were going 
thoroughly into the question of Tosi plant, and were going to see 
other engines. Then they would get new plant and ask Mr. Howard 
to issue new debentures. 


Electric Lighting and Traction Co, of Australia, Ltd. 


THE directors’ report for the year ended August 31st, 1906, says 
that during the year capital expenditure in Australia on buildings, 
plant and mains has been incurred as follows:—Melbourne under- 
taking, £19,624; Geelong undertaking, £2,729 = £22,353. The 
profit and loss account shows that the gross profit earned during 
the year from the Melbourne and Geelong undertakings was 
£12,281. Adding the dividend on the company’s holding of 
ordinary shares in the Adelaide Electric Supply Co., Ltd., together 
with interest, discounts and transfer fees, the total gross profit for 
the year amounted to £16,202. Management and general expenses 
at the London head office absorbed £1,956, and interest on 
debenture stock and sundry loans amounted to £12,663. After 
payment of these charges, there remains a balance to the credit of 
profit and loss account of £1,185, which the directors recommend 
should be carried forward. The following table indicates the 
progress made at Melbourne and Geelong during the past three 
years :— 


Total equivalent 


Lighting | Motors hese Total . 
rg PE eg Peak 9 connections - Gross 
Date. ‘t sks aoe expressed in8-c.P. eo profit 
amps. Pe lamps. sold. 

Melbourne- 

At Aug. 31, 1904 .. 34,452 | 445 HP. 48,692 720,817 | £3,460 

At Aug. 31, 1905 .. 47,854 | 682H.P./ % 69,678 931,269 £6,454 

At Aug. 31, 1906 .. 57,610 | 985 HP. 89,130 1,336,660 £10,602 
Geelong— 

At Aug. 31, 1904 .. 10,442 | 297 H.P. 19,938 207,125 £813 

At Aug. 31, 1905 .. 14,076 | 430 HP. 27,836 240,511 £1,284 

At Aug. 31, 1906 .. 17,872 | 595 H.P. 36,912 293,843 £1,679 








is afforded by means of graphic curves accompanying the report. 
In view of the increasing demand for light and power at Melbourne, 
the directors have placed on order an additional generating set, 
consisting of a 1,500-kw. steam turbine and dynamo. A proposal 
fot. the establishment of electric tramways at Geelong has recently 
been put forward, and the directors have decided to submit a 
tender to the town council for a lease of the concession, based upon 
supplying the necessary power from the company’s existing 
generating station, which is well adapted for the purpose. The 
Adelaide Electric Supply Co., in which this company has a holding 
of £127,500 ordinary shares, is making good progress, and was able 
to declare a dividend of 24 per cent. per annum on the ordinary 
shares in December last, credit for which has been taken in this 
company’s profit and loss account. 


Worcester Electric Traction Co., Ltd. 


Tue report for 1906 states that the capital expenditure of 
December 31st last amounted to £115,849, of which £762 was 
expended during 1906. The total revenue for the year amounted 
to £15,185. After deducting all expenses, including repairs, 
maintenance, and debenture stock interest, and adding the 
balance available from last account, namely, £1,143, there remains 
an amount of £5,548 available for allocation. The directors recom- 
mend that this should be applied to depreciation and reserve fund, 
£1,500, and in payment of a dividend on the ordinary shares at the 
rate of 5 per cent. per annum, leaving to be carried forward £548. 
With regard to the remaining light railways which have not been 
constructed, an application was made to the Board of Trade for the 
sbandonment of the powers authorising the same, and consent to 
this was given on December 27th, 19U6. 


. The meeting of this company was held on Monday at Donington 
House, London. 

Mr. H. 8. Day, in moving the adoption of the report and 
statement of accounts, said that only £762 had been added to the 
capital expenditure. There had been placed to the depreciation 
account £1,500, as against £1,240 in 1905, but the increase had been 
expended on the improvement of lines instead of extracting from 
the capital account. The sum carried forward was considerably 
less than in 1905, but there had been a greater expenditure in the 
maintenance of the lines. There was a drop of £100 in regard to 
profits, but there was a saving in administration expenses of nearly 
£200, so that the actual working cost £91 less than in 1905. The 
powers that had been granted them to extend certain lines had been 
abandoned, because by retention the local authority could enforce 
a performance that would not result in profit to the company. 

A dividend of 5 per cent. on the ordinary shares was declared. 





City of London Electric Lighting Co., Ltd,—The 


annual meeting of this company was held on Wednesday, when 
the report was adopted. Our account is held ovcr until next week 
through pressure upon our space. 


Newmarket Electric Light Co.—The annual meeting 
was held on Monday afternoon, Mr. G. H. Verrall presiding. The 
directors reported that during the year 1,624 8-c.p. lamps had been 
connected to the mains, making the total 21,724 lamps. A new set 
of accumulators had been put in at the generating station. The 
offer made last year to supply light for trade purposes at a flat rate 
of 6d. per unit, had been accepted by most of the consumers to 
whom it applied. The profit on the year, added to £128 brought 
forward, amounted to £2,171. Deducting debenture interest 
(£710), a balance remained of £1,461, out of which the directors 
recommended payment of a dividend of £4 5s. per cent., and the 
carrying of £350 to reserve. The chairman stated that the 
dividend was } per cent. less than last year, but they felt it 
necessary to build up the reserve fund ; they had also been obliged 
during the year to incur, through the breakdown of an engine, 
the repair of two boilers, &c., expenses which had not been antici- 
pated. The directors said that they could effect economies in 
certain directions, and they were also placing before the public the 
“tantalum” lamp, which would considerably reduce the cost of 
electric lighting. 


Stock Exchange Notices,—The Committee have ordered 

the undermentioned securities to be quoted in the Official List :— 

Bournemouth and Poole Electricity Supply Co., Ltd.—Further issue of 7,500 
6 per cent. cumulative second preference shares of £10 each, fully paid, 
Nos. 40,001 to 47,500. 

Brisbane Electric Tramways Investment Co., Ltd. 
4% per cent. first debenture stock. 

City of Buenos Ayres Tramways Co. (1904), Ltd.—Further issue of 4,292 
shares of £5 each, fully paid, Nos. 241,672 to 243,655 and 244,143 to 246,450. 

Ferranti, Ltd.—£100,000 5 per cent. first mortgage deb nture stock. 

Rosario Electric Co., Ltd.—15,000 6 per cent, cumulative second preference 
shares of £5 each, £3 paid, Nos. 1 to 15,000. 


Edwards Air Pump Syndicate, Ltd.—This company 
held its meeting on Tuesday in London, Mr. C. Williamson Milne 
presiding. The report was adopted, and the dividend as mentioned 
in our last issue was approved. 


Tynemouth and District Electric Traction Co.—The 
report for 1906 shows a total revenue of £13,613, and expenditure 
(including £666 for debenture interest) to £8,996. There is an 
available balance of £4,754. The directors recommend that 
£1,000 be placed to depreciation and reserve fund, making it 
£8,569; a dividend at the rate of 5 per cent. on the cum. pref. 
shares, £1,525 ; dividend at the rate of 4 per cent. per annum on the 
ordinary shares, £1,856; carrying forward £370. 


Milford-on-Sea Electric Light Co.. Ltd.—The annual 
report of the directors for last year shows that steady progress has 
been made, and the sale of current gradually increased. The 
number of lamps connected was 3,034, against 2,618. The balance 
to revenue account available for dividends, after payment of 
interest on £1,250 4 per cent. debentures and all other charges, 
amounts to £274 103. The directors have again waived their 
claim to remuneration, and recommend that a dividend of 34 per 
cent. per annum be paid on the ordinary shares, that £58 be placed 
to depreciation account, £20 towards preliminary expenses account, 
and the balance carried forward. The capital of the company now 
stands at £6,450, of which £6,394 has been expended. 


Further issue of £25,000 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC. RETURNS. 
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Locality. night the of Total to date. miles 
. ended. fortnight. wks open. 
j 2’ £ £ + 
Aberdeen .. ee | Mar. 6 3i + 61) 40 66,817 |+ 1,863 | 14°4) .. 
Ss ae o- oe ” 2 836 |— 23 43 12,349 — 1 8 ee 
Bath ° a eer eee 262 |— 90) 10 6,091 |— 253/18 |.. 
Belfast = e. | Feb. 22 5,f + 626 8 Le 40 |+ 62 
Birkenhead .. -- | Mar.10 | 1,950'|— 42! 49 51,231 |+ 793 185 .. 
Birmingham. ” 9 , 10,632 me 49 | 101,254 s ok % 
Blackburn ae 6 1,794 (+ 39) 49 50,149 |+ 2,991 |18°6! .. 
Blackpool Corp. : 7 743 + 98) 47 62,211 |+ 8,701 |11°87 .. 
" —Fleetw’d 10 451+ 0 Y , + 55 | 8°25 .. 
Bolton . -!} 9 I! 4,08 |+ 388) 49 + 8170 ' 96 +1 
Bournemouth py Verte 6; 2687 '— 85; 49 + 9,739  21°5 | +23 
Bradford ae = “ 9 8,253 '+ 101 | 49 + 7,461 | 68 1+°9 
Brighton eo. op 10) 1,424 ;— %O) 49 ie 95 .. 
Bristol , 8 9,216 644 !.. mF 28°5 .. 
Brit. Elec. Trac, Co. 
Airdrie wel # 1 414 61-7 1,821 — 27 | 8°66) .. 
Barnsley .. ” 1 Bi 4 it = 1,258 ee oe 
Barrow » 4 405 + 5) 4s 1,717 |+ 13) 6°837|.. 
Cavehill ” 1 100 '— ‘31 99 405 + Bei as a 
Devonport ” 1 798 i+ 33! os 8,522 + 96 8°85 .. 
Gateshead... ” 1 + Si os 7,947 + 148 11°25) .. 
Gravesend $9 2 + a 1,656 |— 6/ 6Bi.. 
Greenock .. » f - ” 4,717 |\— 74,725 .. 
Hartlepool 98 1 - - 1,974 |— 167 | 6°92) .. 
Kidderminster 9 1 it $ii— 61/1 .. a 
Leamington ss eee a 1,074 |—- - 28} 8 | ., 
Merthyr .. oo! os 1 as 1,562 + 100; 29) ., 
tMetropolitan ..| ,, 1 +9 80,017 79 | 29 i 
Middleton. . ” 1 99 2,337 § 85). 
Mid. Joint Com'tee ” 1 ” 50,49% Si om 
Oldham — Ashton | ,, 1 - 7 918) .. 
Peterborough os 1 - 5°81) .. 
Potteries .. eee | es 9 |. 
Rothesay .. oul gs 1 cn 275) .. 
Southport oo} » 1 ” 817) .. 
8. Metropolitan.. ,, 1 ae i 
Swansea ee - 1 > 55 |e. 
Tynemouth oo | 0s 1 99 B75 4. 
Weston-s-Mare .. | Feb. 27 ne i ee 
tWorcester.. Mar, 1 99 5°75) .. 
Wrexham. * i oo | Fe ne 
Yorks. Wool. Dist. | me oe ae 
Miscellaneous ..| ,, 1 99 : Ks 
Burnley oe ee os TB! .. 
Burton-on-Trent .. ,, 10 49 10 |+1.5 
Bury as oe i 3 48 10°5 |. 
| Cardiff ° ry ees 3 48 15°87) .. 
Carlisle ° ° $s 9 10 a ER 
Chatham and Dist.” - 7 10 12°84 | 4 32 
Cor > a | 10 9°89 | .. 
Croydon a 40 12 14°75 
Darlington .. “ 9 49 ms px 
Darwen » 8 49 4°86) .. 
| Dover 9 2 48 4°95! 2. 
Dublin 8 1é 5425/4 59 
Dundee oo {| os 6 50 4U 13 |+ ‘1 
East Ham .. oof » u4 | 49 et ee 
Exeter » 8 i 23 | 49 e &§ 4°75 4 5 
Glasgow a 9 33,505 43,005 | 42 677,740 +54,749 |86°75/4 33 
+Hastings . ne 1 736 ae os = Be ve 
ee ie Y | 2,875 |+ 168 | 49 73,584 + 6,048 | 28 ee 
MEE 20 ee ”” 9 4,000 + 279 | 49 114,071 + 4,954 18 si 
Ilford — — as y 816 |— 34} 49 92,961 |4+ ‘863 | 637 | 2. 
Ilkeston e. eit oe 236 |+ 10) 49 6,416 + 652 BB) ., 
Ipswich ws ye 9 2 _ — 175/105) .. 
Isle of Thanet 5 9 — — 3751 i xe 
+ Kilmarnock °° 9 + + 126 | 4°95! ,, 
Lan’kshire Trm. Co. *s 7 2 + 1,165 168 |+ 3 
Lancashire United me 6 + 2,277 5 | +104 
Leeds ae 9 2 +17,907 96 1465 
Leicester .. ool oy OS ae fs 
Leith . ee -s + 6,021 i 
Liverpool ee - 2 + 1,424 | 104 / . 
tL.C.c : Feb. 28 544,3.0) 1153! +649 
London United Mar. 8 + 1,9-2 : oe 
Lowestoft .. ee 9 880 am 
Manchester . mA 9 +46,770 | 169 |413 
Newcastle .. owl ss v é 2,684 J 
{Newport .. ..| » 2, 21,140'4+ 69 | 48 9'974 + 1,9.1 / 145) .. 
Northampton ee 718 |\— 32) 48 20,961 |+ 480 | 65 | °° 
Oldham on » 10) 8,289 |4+ 335 | 50 89,166 |4+ 8,019 |a3-75| 3° 
Pontypridd .. eS 318 2 | 49 8,124 4+ 408 | 9-25 |<. 
Portsmouth.. x y 2,979 + 29 |) 49 93,525 |+ 487/145) ,, 
Preston % » 6! 1,509 4 105) .. a os Re hae 
Reading .. sw idi_«s + a) ae 41 49 80,468 }+ 313} .. | ., 
Rochdale .. --.| Feb. 19 968 |4+ 152... i ee 20°6 | .. 
Rotherham .. e- | Mar. 7! 1,088 |}4 218 | 49 21,891 |4+ 2,674 | 10 |+-67 
Balford eel igs 2 ee 96 | 48 | 214,205 |+ 6,441 | 88-9) ., 
Sheffield .. ..! ,, 10/ 10,574 4 717 50 | 265,243 |+18,477 |g5°95| |” 
Southampton » 6! 1,593 107 | 48 46,124 |— %/|.. es 
;3outhend-on-Sea..| |, 6 484 13 | 49 18,578 |+ 976) .. |.. 
Sunderland . as » 10| 2,604 + 1:4 | 49 67,945 |+ 8,589) .. at 
+Swindon oe * 6 283 46 | .. os ae 4441., 
Yyneside .. ee ee. | G73 |+ 7110 8,409 |+ 249 | g87/ .. 
Walthamstow Feb. 23 72414 53; 47 26,127 |+ 2,500) 9 | .. 
West Ham .. e. | Mar, 7| 4,285 |+ 215 | 49 | 109,425 |419,058 | 14-97! .. 
Wolverhampton .. ,, 6) 1,525 7 48 40,690 |+ 1,632 | 19°5| .. 
Yorks. W. Riding..| ,, 10, 2,053 |+ 545 | 10 9,865 ee we ‘ 
Baker St.-Waterloo » 9 | 4,665 sis 10 23,726 ket 8°75) .. 
Cen. London Rly...; ,, 9 | 12,680 |—1,287 | 10 64,955 |— 5,787 Si. 
City & 8. Lon. Rly. » 10} 5,950 |+ 188 10 30,806 |4+ 774 | 6°95) .. 
Dublin-Lucan Rly. a 8 191 | +4 10 850 |— i] 9 he 
G.N, and City Rly. >» «69. | «8,718 |+ 4 10 18,989 + 180] BB! .. 
G.N.,P’dy.& Bromp.| ,, ¥ | 17,905 10 37,264 | ce eae: 
L’poo) Overh’d Rly, | ,, 10, 2,815 |+ *"91 | 10 13,696 |— 196 | 68 | .. 
Mersey Railway ..| , 9% | 3,750 |+ 287 10 18,319 |+ 802] 45! .. 
Metropolitan Rly... | ,, 10 | 29,448 |—3,755 | 40 | 151,542 |—16,580 | 90°6 | .. 
Met. District Rly...| ,, 10 | 15,786 |— 254/10 | 79,812 |— 9\393 | a4 | <: 
Anglo-Argentine ..| ,, 11 | 83,657 42,977 | 10 | 156,331 |4+ 8,641 | 48 | .. 
§Auckland .. ..| ,, 1 10,088 |+ 344 | 7% | 22,206 |+ 6598 |19°24/+ 6 
§Brisbane .. Feb. 11,00 41,227 | .. es aah tae od 
§Brit. Columbia Rly. Jan. 24,705 |4+4,718 | £0 | 171,752 |498,527| .. | .. 
+Bu’n’sA’r’sE.T.Co,! Feb. 2, 1,301 |+ 17) 6 Tae |+ 1,087 | .. es 
Bu’n’sA’r’s-Bigr’no | Mar. 3 7,442 |+ 628 9% | 82,921 [+ 2,058) .. |... 
Calcutta | Mar. 9 | 6,565 |+ €67/.. oo eo! | wet Lee 
Cape Electric T, Ld.| Nov. 14,896 | .. am se Le | Kt 
§Geneva_ Jan. 7,792 |+ 113} .- ae 4 = SS 
Kalgoorlie, W.A... | Feb. 8,516 | 8 7,998 | 90°5 | °: 
Madras... ..|Feb.28; 990|+ 216| 8 4,418 |+ 19°75] 48:5 
§Lisbon oo. bof NOt. -4 —_ oaoettel Ss I cae SAE PON 
§Mexico Sep. | oa ea ie | ve , oe xe 
{Perth (W. A) Mar. 1 | t ‘521 | 8} 9 18,551 |— 141 95°48 +82 
* Compared with the corresponding period of 19065. + One week only, 
t Includes horse, steam and other receipts, § One month, 


STOCKS AND SHARES. 


Tuesday Afternoon, 

Every remnant of the strength that came to the electricity supply 
market by reason of the L.C.C. election result has evaporated, and 
prices have sunk back into grooves in some cases lower than pre- 
vailed before the Moderate triumph. In the two or three advances 
of the week—in Westminsters, Metropolitan Preference and South 
Metropolitan Ordinary—there is hardly any connection at all to be 
traced to link the improvement to local politics, while as to the 
falls, one expert now declares roundly that it would have been no 
bad thing for the share market had the L.C.C. Bill gone through. 
Bromptons are down, though the report of the company was one of 
the few good ones published last month; Citys are lower, losing 
their last week’s gain; Countys also lost their rise of 10s. ; 
Edmundsons’, Metropolitan Ordinary, London Electrics—all arc 
lower. This continual cataloguing of losses, with so few exceptional 
weeks to the ordinary rule, is wearisome enough to drive the con- 
seientious chronicler to gas. : 

Home railway issues are another depressed market. There has 
been a recovery, it is true, from the worst, but even so, the market 
is duller than the most classical ditchwater. Great Northern and 
City Preferred shares are 10s. lower at 3, a significant movement 
in face of the approaching expiry of the contractors’ dividend 
City and South London shed a point to 42. Metro- 
politans have been nearly as low as this, but rallied to 433, Dis- 
tricts keeping about 15. The late hour of Saturday’s Boat-race 
should swell the Underground traftics for the current week. 

Traction descripttons are not greatly distinguished for fluctua- 
tion. British Electrics are lower again as regards the Preference, 
but the Ordinary keep at 32. The Second Debenture yielded a 
point. Anglo-Argentine Debenture came to market, and lost 2 at 
1334. The British Columbia Electric Railway stocks are lower, 
and, perhaps, the recent Debenture issue was not a striking success 
from the point of view of public subscription. Business was 
marked in Rangoon Electric Tramway Preference shares at 5}, and 
in Lisbon Electric Tramways Ordinary at 26s. Bath Electric 
Preferred are 183. 6d., and the Preference a few pence higher. 

It will be noticed with some interest by those who are not 
proprietors in the London Motor-Omnibus (Vanguard) Company 
that the Ordinary shares have fallen to 12s. 6d., and the Preference 
to £2, the nominal fully-paid values being £1 and £5 respectively. 

In the Telegraph list, the principal feature of interest is the 
further decline in the Anglo-American trio, consequent upon the 
slump which befell American Railroad shares at the opening 
of the week. Commercial Cable Debenture stock fell 14 to 
94 for the same reason. There is a loss of 10s. in Great Northerns, 
and of the same amount in Telegraph Constructions. The trust 
companies’ shares have not varied. 

National Telephones are a little down; the Preferred and 
Deferred are both quoted ¢x rights now. The new shares can be 
negotiated on the basis of 9d. to 1s. 6d., and dealings take place for 
cash. The Third Preference eased off to 54. Other telephon: 
shares are steady. 

Of the manufacturing group, the weakest are the Brush Co.’s 
issues, the Ordinary and Preference falling } each, the First Deben- 
ture 43, and the Second Debenture 3 points, Asa matter of fact 
this weakness has been more real than apparent for some time past 
British Aluminium are not quite so good, and Crompton’s at 2,’ 
show ;); loss, although the Debentures rose to 974. The weakness 
in W iliaus & Kobinson will not be overlooked ; the Ordinary shares 
are down j to 303., and the Preference at 3} are 10s, lower. 


guarantee. 





Fairbairn, Lawson, Combe Barbour, Ltd,—The 
report states that the profit tor last year, after charging all expenses, 
including depreciation, amounted tu £122,565. The directors recom- 
mend a dividend at the rate of 10 per cent. per annum on the 
ordinary shares for the half-year to December 31st (making 74 per 
cent. for the whole year), and a bonus of.1 per cent. on the ordinary 
shares ; tney transfer £25,000 to the reserve fund, and to exten- 
sion reserve fund £25,000, leaving £16,136 to be carried forward. 


Rio de Janeiro Tramway, Light and Power Co.. 
Ltd.—According to the Zimes, the new wiring for the electric 
lighting and power system of the city of Rio de Janeiro was success- 
fully tested at the full voltage on Tuesday. The permanent distri- 
bution of electric light and power derived by energy from the 
hydraulic plant at Rio des Lagos will be inaugurated on March 
16th, and after April 1st the service will be in continuous and full 
operation. 

Prospectus.—P.P.K. (Ceylon) Rubber Estates, Lid. 
—This company is offering 45,000 £1 shares for subscription. It 
proposes to work certain estates in the Kalutara district of Ceylon. 

South Metropolitan Electric Light and Power Co.. 
Ltd.—The transfer register for 44 per cent. first mortgage debenture 
stock will be closed from the 18th to 31st inst. for the preparation 
of warrants for payment of interest. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
































































































Hevea | business dune 
Present NAMB, or | Dividends for the last Sm quiouing | | week ended | 02> | PYicia 
Issue. Share, four years, March 5th, March 12th. eon | Fe Pall - | per cent. 
| { j 
aie ss 1903. | 1904. | 1905. | 1906. 8-3 8-3 a Highes! Lowest | aa 
‘25,000 sneer Pare ."8 shares, Nos. 1 to 95,000 | 10 Nil| Nil| Nil; .. - _ ‘Be Be _Ni 
149 600 do. 6% Debs., Nos, 1 to 1,368 Red.| 100 | Nil| Nil} 54/5 % — 91 -92 | | 5 on 
660,660 Pt. OMME..8 ae ee ee | Stock | 6ls. | 82% | 82% 63 — 65 — 64 6e | 6a | 2 6 11 
8,169,670 | Do, a. * “Pret.” <2 2: | Stock | 6 % | 54% | 6 & | 6 % | 109 —110 107 = 088 | 1093 | lov | —th | 510 7 
8,169,670 | Do. De Stock | 9s.| Nil | 4% | 13% | 203-214 | 2j—at | we | as | —# | 8 6 8 
60,000 p= R els 5% Mort, Deb, Stock Red. | 100 Be: «- |5%| -- | 99. —101 Wi—iixd ft ce |e 419 0 
44,000 | Chili Telephone, Nos, 1 to 44,000 6 17%/18%/8%| .. | 6— B i 2 | 7 | } oo: 510 4 
2,097,680 Cable Sting, 600 year 4% Deb. Sk. Red. | Stock | 4% 14% /4%/4%| 944— 964 98—95 | 92 | 93 | —1h | 4 4 3 
26,000 | Cuba Telegraph .. *..:. oc co co eof  |0 6%15%| .. | 83 83 CEE au he. as 514 3 
6,000 Do. 10% Pref. cc ce co co} 10 [16% 10% |10%| .. | 164— 175 163— 1i4 oa | 514 8 
12,981 | Direct Spanish Telegraph, Ord. . 6 |4 4%14%14% | 5 8 6 
6,000 Do. do. 10 % Cum, Pref, ee 6 10 10% 10% |10 %, | 9— 9 9— 9% | | 5 5 8 
80,000 Do. do. DOG: c o| @ I | 44% | 44% | 98 —101 98 —101 491 
60,7103 | Direct United States Cable 29 (8 42% | .. | Me— 15g | 163— 153 153 5 711 
60,500 | Direct elegrant, OF, ek Reg. Deb.,1401,200,R. | 100 | 44 | 44% | si | 99 —10L | 99 —101 a Ae 491 
4,000,000 | Hastern Telegraph, Ord. ee ee e- | Stock | 7 71%/7%| .- | 188 —143 | 188 —143 141 | 3893 417 1t 
2,000,000 Do. ft. Stock 100 | 84% | 84% | 84% | | 864-884 | 86}— th 872 | bg 313 1 
1,896,706 Do. re Mort, Deb. Stock Red. :. | Stock | 4 4%/4% | | 16 —U8 =| 166 —1L8 we. [| 3141 
800,000 | Hastern Extension, og China Tele, 10 |7 1%/|17 & | 1383-144 | 183-13} 4g | 128 48 3 
152,400 Do, igus b. Stock . Btock | 4 4% 14%) 4% | 105107 =| 105 —107 107 314 9 
295,400 | Dast&8, Afric, Tel.,4 Mt. Db., 1 to 8,000, red. 1909 | 100 4%1/4%/14%/4°%) 99 —101 | $9 —101 319 3 
200,000? | Do. 4% Reg. M. Debs . (Mauritius Bub.) 100 8,000; 9% (4%/4%/4%/4%/| 100-102 | 100 —1n2 318 5 
181,127 Globe’ Siegtegls and Trost... «seo ve | 10 | 6% | GRY | 5% | .. | LOR— 11k =| 10R— 114 103 10 4.18 lv 
181,123 Do. do, "6 = 8 10 | 6 6%/6%| .. | 4—14 | 14 — 144 Li; Lt) 429 : 
150,000 Gees Rerthen Telegragh, of oS a * 10 [16 % |a4 % | 24% | .. | 26h— 88 | £6 — 88 4; 664 : 
an rmu 6, ms ort. | na 6 | 9 F 
rit Debs. wituin Nos cy im, ns: pod Bcd ag] od ded ; ‘<7 
f Indo- elegraph ae) a0 1 i es _ 9 Fi ) ; 
956,121 | Marconi's Wireless Telegraph; :;  :.3.| 1 | Nl | Ni | NH |S) | gg Nil i 
72,680 | Monte Video Telephone Co., Ltd. Ord, ee 1 |8%/4% 5% 1— It 4 8il Hi 
86,492 Do. do. lo. B5%Pref. .. 1 1}6%1/5%/15%| .. | 2B IA aa ma ~ 416 5 Hi} 
2,225,000° | National Telephone, Pref. Stock .. « | 100 |6%|6%|6%| 6% | 106 —108 xd | 1074 | 104 L 512 2 uF 
2,225,000: Do. . Def, Stock oe ‘ée oo) Sam 5 6 5 & 54% | 105 ~107 xd 1064 108 | —2 G 4% i 
16,000 Do. do. 6% Cum. ist Pref. .. .«. 10 | 6 6%1'6%/6%) U—18 | — } Oke ; 412 4 
1 Do. « 6% Cum. &nd Pref. .. 10 |6%/6%/6%|5%| 10— 13 ee a $34 
250,000 | Do, do. 6 % Non-cum. 8rd P., 1 to 250,000 5%1/6%15%/5%] FA 53 5k 4 Ril i 
2,000,000 Do, . . Stock Red. ee | Stock | 84 84% | 84% | 34% | 67 — 99 . 310 8 Au 
/ 1,689,598 Do. do, 4% Deb. Stock Red. ew) were 4 4% | 4% | 1004-1024 1013 318 1 { 
179,818 | Oriental Telep. and Elec, 1 to 171,504, fully paid 64% | 64 Th% | .. | io Bt Le § 44 4: 
50,000 Do. do oe do, 6 % Cum. Pref, .. 1 |6%/6%/6%| . 1g— 13 24/- 416 0 : 
100,000 Do. do. % Red. Deb. Stock | 100 a o- 14% 14%] 264— 983 os 4138 1 
100,000 Pacifie & Buropean Tel 4 % Gann Debs.,1001,000| 100 |4%/4%/4%/4%| 99 —1Oz 318 5 if 
11,8891 | Reuter’s ee ae 8 6%1/56%15%!| .. | 8 5 0 0 
60,000 Telephone Co. ot Hgypt, 44 % Deb. Red. ee ae | +z | ase, | 48% 44% | 99 —102 : 48 8 
8,167 | Submarine oe ee = ee: | Corts, | 6 6 6 % | 6 % | 196 —129 126 $13 0 
80,000 | United River P Date Te ele hone re 6 |8 8% |8% | 63- 7% oe 510 4 
40,000 Do. be - Pret., Nos. 1 to 40,000 & i6 5% 15% ba— EB 53 4 11 ll 
179,947 Do. do. 6%Debs. .. ve ee | Stock 15% 15% 16%] 5% | 109 —112 - | ‘sa 
15,6091 | West African Telegraph, Shares = ::  -. 3. | 10 | 4 14%] .° | 10— 108 816 2 
80,008 | W. Coast of Americas, 1 to 80,000 & 58,001 to 58,008 % | Nil | Neh .. | - 3 Nil — 
150,000 Do. 4% Debs., 1 tol, ar. by Braz.Sub.Tel.| 100 | 4 4%/1/4%/4%} 99 —102 ¢ 33 af ae 318 5 
207,980 | Western elegraph » Ltda, 08. 1 to 207,980 | 10 17%17%/7%| .. | 133-244 | 13g— 243 1333 | 1835 | .. 418 3 
A Do. Deb. Stock Red. ..| 10 |4%/4%/|4%/| 4% | 101 —104 101 —1¢4 | 103 ae 8 16 11 
88,821 | West India and E> OGTEDR 1. cece 10 Nil i}} Nil | .. | ta 3h w—- $8 | 126 ns Be Nil 
84,568 Do. do, 6% Oum. lst Pref, eo «60 | «610 | 1 HP 6% 15% | %h— 42 ik- 72 7g ey +e | G61 2 
4,669 Do, do. 6%Cum.2ndPref, .. ..| 10 | Nil! Nil! Nil} .. | 53— 62 s3— 63 | .. ve ; Nil 
80,0002 Do, do. 6% Debs., Nos. 1 to 1,800 oe | 100 15%1/56%156%15%| 89 —12 99 —102 ets ag ae 413 0 
| ' 
Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
lo-Argen’ Tram: az . ‘ : “ az 5 
270,000 Foe net Bee SSS to Sa,00T Nos. 260,008 to ang | - 18% 8% i— & %— 8k Bly 13 se 418 6 
260,007 Do. 64 % Cum. Prefs., 1 to 260,007 . 5B | ER% | 4% | 68% | 53% | FZ — 68 5g— 6 ee) ee : 4 910 
266,600 Do. Perm rmanent, 6 % Deb. Stock, 1888 100 6% 16% 6% 6%! Ibe —138i 182 —135 a a —2 4 811 
285,100 | Auckland EK. Trams., 6 % 1st Mort. Deb. Stock .. | 100 6% 15% |5% | 5 % | 14 —107 | 104 —107 a na oe 413 6 
830,000 Babcock & Wilcox, 1 to 580,000 eo} 2 [07% 10% OK) . 3g—° 42 BE— 44 81/105, 81/9 414 0 
400,000 Do. do. 6% Cum. Pret. 1 40 100,000 o | 1 (6%/6%/6% lya— 1 lys— Iva , 315 7 
88,000 | British Aluminium, Ord., 2,001 to 40,000 .. ..| 6 os. 1G US 5i— 6 bi— 5f 51k 5} | —3 | 619 
40,000 Do. do. 7% Cum. Pref... eo ee |) COG Nil | 7% |7% 64—- 63 Se 64 5s 5 3 8 
20,000 Do. do. "“A"6%Cum. Pref. .. «| 65 Nil | 6% 6% 5— 6% (— of Z a 3} 644 
20,000 | Da, do. 4% Funding Certs, | 6  14%14% 4— 45 | 44 4 sil 
258,000 ng do. 6% 1st Mort. Deb. Stock Red. | Stock | 6% 156% 15%) .. | 101 —105 | 101 —105 : 415 3 : 
800,000 do. % Loch Leven Debs, - | 100 OE .. | 53% | $8 —101 98 —101 : 5 811 ; 
400,000 British eg Brel ail Def. Ord. Stock .. ..| 100 6%|6% 6%) .. | 133 —136 | 1382 —135 134 133 » —1 4 sul j 
0,000 Be. Pref. Ord. Stock we ee | Mee Le 5%1/5%) - | lia —1l6 110 —114 1114 —2 479 
800,000 & Cam, Perp. Pref. Stock <. :.| 100 | 5 5% 1/5 %/ 5% | 107 —10) | £04 —1¢2 1074 103 -2 412 7 ; 
238,000 Ist Mort. Debs.,1406,250.. ..| 40 9% | 44% | 44% | 449% | 100 —102 109 —102 1004 2 : 48 3 i 
420,000 Beane Power aa 1 to 2,200 | 100 | 4 9% | 44% | ae | 44% | L02k—1014 | | 1€2$—1044 103 : £ 1 6 2 } 
188,801 Baie x x. eco «6Coe | 10 (6H 16H/8H)].. | ea Se | Ba- BE 75I- 73/9 : 7 14 10 | 
161,487 . Mf fmm | 10 |6%/6%|6%) ig L- 1% Tz 7a 4 | 71410 i 
1,448,653 do, 5 b Pep Da | Btock | 6 % | 5 5% 106-109" | 106 —109 108 1063 : 41t 9 i 
210,178 De. do. Deb tock Red,| 100 | .. af | 43% | §4 — e7 |; 8t— 86 £34 —1 5 48 h 
100,000 | British Insulated and Hels Gables eo oe | 6 {8 8 |8% 10° a— 7 | — 73 93 74 we 690 ; 
100,000 Do. do. . Pref, ks 2 i6e 6% | 6° va 64 bo— tid as Pe $16 0 j 
,000 Do. do, a% 1st Mort. Deb. Red. | 100 | | 449% | 44% | 44% 100 ‘T103 101 —1¢4 ae aw f Fl 46 7 iF 
212,000 British Thomson. Flouston % lst Mort. Debs. .. | 100 | | 44% | de Boz 2 — 96 xd | 92 — 9xd “ xe ye 413 9 i 
00,000 | { ontinghouse 6% Pret er eeant| © |8%| Na| ND ‘he hi W— 1 | MAD) we fe Nil ce 
1 016,858 Do. 4% Mort. Deb. Stock ..{ 10 (4% /4%/4%/4% > 61—T1 67 — 71 673 Fe fa 512 8 ai 
50,000 /{Browett, Lindley & Oo. Se ee | £1 | Nil} Nil| Nil fr—- fh a2—- we es = Nil ai 
60,000 |i Do. . do. 6% Cum. Pret, °.| £1 | Nil| Nil| Nil | 14/8 t0 15/6 | 14/6 to 15/6 6 ; Ni! ; 
105,731 | Brush lectrical aay Ord., 1 to 105,781: ; @ Nil | Nil | 44% 7— 1 i 7 15)- —* | lens 
150,000 Do. Non-cum. 6 % Pref. . be 6%16%16% Iy— 2 lg- 1 ie =e 6 8 0 
15,0007 Do.: % perp. Deb. Deb, Stock :. | Stock # | 44% | 44% | 44% | 93 — 95 xd | BY — 92 —8, | 41710 
Do. rie te d Deb. Stock | Stock | | 44%, | ae | 44% | 90 — 83 | 77 — 80 3 512 6 
100,000 Buenos Ayres & Be ep ty tangy 6 |8%14%18%)| .. | w- 4 | gh— 4 73/9 oe 815 U 
40,000 Do. 6% Cum. Pret, 1 to 40,000 6 16%/|6%/6%) Sh— 52 ba— 58 533 51L 8 
27,500 Do «B” dor] to 21,600 dat a 6 |6%1'/6%/6%) 5B— fi 5— 54 514 3 
18,200 Do, 6% Deb. Stock .. .. | 10 (5%1/5%/15%/) 5%) 108 —1°6 104 —106 103 414 4 
190,000 Do. 5 % 2nd Deb. Stock oo =e | 100 (6% 15%15%/ 5% | 101 —104 101 —104 416 2 
105,000 | Calcutta Trams., 1 to 105,000 .. ee 6 |6%/|8%|8% gi— 82 8t— + 813 414i 5 
610 Do. 105,001 to 187,610 oa 5 ce Bhag  a | %— 88 Th—- 8&3 8a 415 6 
,000 Do, 5 % Cum. Pref., Nos. 1 to 29,830 | .. | of |5%15%| Sh— BY 5t— 57 ~ 4 611 
Do. % 1st Deb. Stock ae cer ieee | | 44% | 48% | 449 | 105 —108 1¢5 —103- 107 48 4 
85,000 | Callender’s Cable Construction shares .. .. 6 it U 116%] .. 93— 103 47— 109 a 6 196 
40,000 Do. a 5 % Cum. Pref. ee eo 15% 1|56%)6%) 64— 53 43— §4 : 611 
800,000 « Do. do. 44% 1st Mort, Deb, Stock Red. | Stock | 44% | 445% | 44% | 41% | 106 —108 1¢6 —108 4384 
491,229 | Cape E. i ee ee ee os ee 10% 16%) Nil | ts— oT — Nil } 
450,000 oe ae Napesed to 450, 1 4% 14% 16% la 15 lp 1, 411 6 i 
224,988 Do. 44% Ist Mort, Deb. Stock | 100 | 44% | 44% | 43%! °° | 97°—102 wi —1 ~ “5 e 48 3 ; 
911,568 Central ‘London "Railway, Ora. Stock se ee | Book | 4% | 4% /4%/4%| 70 — 72 69 — 7 | 713 694 | -1 512 8 j 
644,216 Do. 4% Pref. Stock ee | Stock | 4% | 4 4%/4%| $2—94 | 92 — 94 Aa dee < 45 1 H 
544,216 Do. mg Def. Go, ee oo. | Stock |4%/4%/4%/4%)| 54— 57 54 — 51 | 543 | a2 70 4 i 
1,480,000 | City and South London Railway .. 2 ee Stock | | 83% | 12% | 28% | 499-44 | 4<0—42 | 4% | 40%) 2 512 i 
Oe Lj ete he tek Sleek, Reg, Debes tt oe Sig | 88% | 88% S- 3 | te- & | OH OW We ees j 
fe) e ebs., iO | a 2 | ' & 
100,000; i ae ek ane eae aie jC te bee ex [6% [6% 6% | 95 — 98 96 — £9 ‘fs +1 5 1 0 ; 
§ Interim dividends. 






*A period of nine months. + Quotations on Liverpool Stock Exchange. t Unless otherwise stated, all shares are-fully paid. 
|| And bonus of 10s. { From Manchester Share List. ee 
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SHARE LIST OF ELECTRIOAL COMPANIES.—{Oontinued) 


ELECTRICAL RAILWAY, MANUFACTURING AND 

















Stock 
r 


NAMB, i+) 
share. 





Dick, Kerr & Oo., 1 to 260,000 <2 eeeneiae awe 1 .. [lO % (10 
Do. do. 6 % Cum. Pref., 1 to 805,000 «+e 1 6 6 2 
Do. do. 44% Deb. Stock «.  - °° 100 Ht 44) 
Dublin United Trams. (1896), 1 to 60,000 10 6 


oa 
ee 
a 
Ve 


8%, Pref. between 1 and 60,000 






Do. 
Bdison & Swan Utd., A” shre-, £8 pd., 1 to 99,261 6 Nil Ps 
Do, ‘4 shares, 01—O17,189 oe 5 Nil | 28% 
Do. 4% Deb. Stock Red. -- .. | 100 4%\4 
Do, 5 % and Deb. Stock Prov. Certs, all pd. 100 5 6 
Blectric Construction 10 119,100) | e+, ane 4, 14 il 
Do. do. 1% Cum. Pref., 1 to 81,890 2 1 | 
Do. do. 4 eek ist Mort. Deb. Bk. | Stock 4 4% 
General Blectric Co, (1900), 5 % Cum. Pref. os 10 6 5 
Do. do. 4% Mort. Deb. ** | Stock | 4 4 @ 
Gt. N. & City Rai) Pref. ora," A” 4 % 1 to 78,000 10 8 4 
Greenwood & Batley 7 % Cum. Pref. arte ak % | 1% 
Do. ‘0. 6 % Mort. Debs. oe ge tl ee 5% | 5 % 
Henley’s (W. T.)s Telegraph Works, Ord. -- = ** 5 (15 % \16 % 
Do. do. 4 Pref. .- ee i: a2 ie 
Do. do. 44 Mort. Deb. Stock Stock % % 
India-Rubber, Gutta-Percha & elegraph Works.. 10 10% | 5 4 
{Liverpool Overhead Railway, Ord. .- Sa ne 10 12% | 12 
t Do. 0. Pref. £10 paid = « 10 5 Ps 5 3 | 
London United Trams (1901), 1 to 50,007. on 10 8 6 | 
Do. do. 69,008 to 100,000 (£8 paid) ee 10 8% | 6 g | 
Do. do. 6 % Cum. Pref., 1 to 125,000 .. 10 5% | 5 
Do. ' 4% 1st Mort. Deb. Stock 100 |4%|\4% | 
Metropolitan Electric Trams, Defd. .. os ee 1 Nil | Nil 
i 5 % Cum. Pref. ceo ae? ee 1 |5%|5% 
Do. 4% % Deb. Stock Red. oe .- | 100 we | 44% 
Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 50,000 6 va. 
Potteries E. Tre. me. : i we = 1 5% |5% 
Do. 5% Cum. Pref. = ; ofa oe e 1 5% ys) 
Do. 44% Deb. Btock -- ans acence ** | yoo | 48% | 482 | 
Telegraph Construction and Maintenance se 12 | % jt5 % | 
10. 4% Deb. Bas., 1 to 1,500 Red. 1909 | 100 4%|4 g | 
Undered: B. R., Lon. 6% Prost Shae, & Nts... | wT | 
Willans & Robinson, } to 80,000 & 80,001 to 116,666 | 6 8% Nil | 
Do. 6%C. P., 30,001 to 80,000 & 125,001 to 141,666 5 6 Ps Nil 
Do. 4% Ist Mort. Deb. Stock «+ es .. | 100 4 4% 





ELECTRICITY SUPPLY COMPANIES. 





| 





Do. () Deb. Stock Red. et 
Chelsea Blectricity Supply, Ord. oie ae sal ae Kt 
Do do 44 % Deb. Stock Red. oi | Stock | 4 


14,000 Bromley (Kent) E.L. & P., 1 t0 14,000 Jo eo 6 5% % 
000 0. do. 44 % lst. deb. stock .. | 100 44% % 
798 Brompton & Kens. Elec. Lt, Bup-s Ord., 1 to 90,000 6 10 g 10 % 
. do. 7% Cum. Pref. 6 1 1 
Centra! Electric Boyoly 4 % Guar. Deb. fBtock «+ 100 4 4 
Charing Cross and Strand lectricity Supp! i = 8 8 
Do. oO. 0. um. Pref. | 5 4 | # 
Do. "City Dueirtaking”” 44% Cum. Prt.) of 44% | 44% 
. 4% | 100 | 4 ‘ 4 
44 


City of London Elec. Lighting, Ord. 40,001—110, 5 | 10 5% | 6 2 
Do. 6 % Cum. Pret. o 40,000 .. ee | 10 6 6 
Do. 5% Db. Btk., Scrip. (iss. at 1165) all pd. | oss 6 | 6 2 

| Do. 4% 2nd Db. Btk., Prov, Crtf- sllpd. | 100 | 44 | 4a 

| County of Durham Electrical Power, Ord... | ** | 4 | 4% \£8 70 
| 0. oO. 0. Pref. .- | 56 |6 5 % 
| County of London Electric Lighting, Ord. 1—40,000 | 10 | 4 #2 | 
| Do. do. 6 % Pref. 40,001 —60,000 | 10 | 6 6 | 








Mort. Deben. Stock Redem. Stock 


Do. do. 4 Deb. Stock ee 
| Do. do. 44 % 2nd Deb. Btock .- | 
Eamundeon’s Electric Corporation, Ord. Shares -- | 1% % | 
| Do. do. 6% Cum. Pref... +. | 6 % | 
| Do. do. 4% % let Mort Deb. Btk | 100 ip Bi) 
| Folkestone, 1 to 10,000 _.. a wa ow set 5 | % 
Do. 5% Cum. Pref., 1 to 10,000. * | 6 ae We 
Do. 44 % 1st. Deb. Biank! Gos) es” 52 | 100 % a2 
Hove, 1 to 18, ee ip ee e ee - 5 % | % 
| Kensington and Knightebridge Blectric Ord. on 5 1 12 
| Do. oO. do. 4% Deben. Stk. | Stock | 4 4 
| London Electric Supply Corporation, Limited, Ord. 8 Nil | 8 
Do. do. do. 6 % Pret... 5 6 6 
Do. do. 4% 1st Mort. Deb. Stk. Red. Stock | 4 4 2 
Metropolitan Electric Supply, 1 to 100, oe ee 5 10 
Do. Cum. Pref. 1—T1,106 ae 5 4 4 
_ 44% 1st Mort. Deben. Stock -+ ee Of, | 4 
0. 
Midland Electric orporation, 44 % 1st Mort. Deb. 100 % 4 
Newcastle-on-Tyne oa “2 oe oe oe 5 8 8 
é Do. 5 % Pref.s 1 to 76,000 .. ee 5 6% | 5 
otting Hill Electric Lighting pee oe ee 10 6 1 
Do. do. 4% Ist Mort.Deb... we | 100 4 4 
Oxford, 1 to 96 and 407 to 20,310 - ee oe 5 64 1 
Do. 4% Deb. Stoc .- | 100 4 


275 


kK .- oe oe ee 
| Bt. James’ and Pall Mall Electric Light, Ord. -- | 6 
Do. do, 4% Pret. 90,081 to 40,080 5 
| Do. do. % Deb. Btock Red. .- 100 
Smithfield Markets Electric Supply, Ord. .- ee 5 
0. do. do. 4 % Deb, Stock | Stock 
South London Electricity Supply, Ord. 2° ee 6 
South Met. Elec. Lt, & Power, Ord.. ee oe 1 
Do. Do. q 1 


Pref... ee 1 

Do. Do. 44 % ist Deb. Stk. | 100 43) 44) 
Urban Electric Bogply, Ord. «- - PY oe 5 6 5 
Do. o 6% Cum. Pref. «++ ee 6 6 6 

Do. do. 44% 1st Mort. Db, Btk. Red 100 | 
Westminster Blectric Supply, Ord. «+ oe oe 5 18h 14 
% Cum. Pref, eo 6 6 6 


0. 
(Originally 5%— Red. to 44 % from Blst Dec., 1905. 


——— 





Shares not officially quoted :—Macksy Companies, 


+ Unless otherwise stated all shares are fully paid. 
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LOCALISATION OF FAULTS ON A THREE- 
WIRE NETWORK, 


By F. FERNIE. 


THE literature of this subject chiefly consists in explaining 
methods of finding faults, after the fault has been localised 
to a given length of cable. These methods are generally 
variations on a loop test with a wire bridge, or a fall of 
potential test. Very considerable accuracy is easily obtain- 
able with many of these methods, though the personal 
element is a considerable factor influencing the result. They 
are, of course, used with armoured cables laid direct in the 
ground and with solid laid cables. With a drawn-in system, 
these tests are never necessary. All one has to do is to lift 
man-hole covers here and there, and with unbraided lead- 
covered cables feel the lead; with vulcanised bitumen or 
rubber cables the fault is easily smelt. Ifthe pavements are 
wet, the fault quite often betrays itself, by a dry patch on 
the pavement, before a box cover is lifted. The writer has 
spotted faults on solid laid cables in this way also, though 
the dry patch sometimes proves to be the place where the 
current is leaving or getting on to the lead, to or from 
earth, instead of the place where the current is getting on to, 
or leaving the lead, from or to the copper. This mistake is 
analogous to the objection to telephone and compass methods 
of fault localisation, an historic instance of which was 
given by the late Mr. R. C. Quin, of a man “ localising” 
a fault on a water pipe, some distance from any cable 
on the system. There is also what is known as the “pick 
and shovel” method. When a leak appears, its locality 
has first to be narrowed down to some small section of the 
network. One method of doing this (say for a negative 
fault) is first to break the third-wire earth connection and 
then momentarily earth the opposite outer main, the positive, 
in this case, whilst someone watches each feeder ammeter in 
turn, to see which needle kicks the most. Of course, the feeder 
feeding nearest the fault should give the biggest deflection. 

A variation of this method consists in quickly 
cutting out, or putting in, resistance in the third-wire 
earth connection by means of a switch, or by breaking the 
earth connection altogether. The former variation may be 
used during periods of light load, where there is practically 
no motor load, and the fault current is fairly large ; but 
where there is a motor load, it is useless, as the feeder 
ammeter needles are continually swinging. The latter 
method is used in Glasgow (see paper read by Mr. G. L. 
Black before I.E.E. (Glasgow), January 9th, 1906), where 
the distributors are not connected up to form a network, 
but each distributor is run independently from a feeding 
point, through a fuse. When a fault is localised to a 
particular feeder, the fuse of each distributor is drawn in 
turn, until the withdrawal of one of them brings the 
“earth” reading back to normal. Now the earthing of 
the positive main is highly objectionable, and negative 
faults far predominate over positive ones; hence the 
positive main is the one that most frequently falls to 
be earthed when using the first method. A_ positive 
fault nearly always breeds negative and third-wire faults. 
The writer remembers three fires occurring simultaneously 
with the breakdown of a positive main; all these fires 
were traced to an electrical origin, and the wiring was 
connected to the negative side of the system. Again, if 
the third-wire earth connection is broken, the third wire may 
rise or fall to any kind of potential relative to earth. The 
positive main should never beearthed, and the third-wire earth 
connection should never be broken ; incidentally this is 
forbidden by the b. of T. regulations. If this rule be 
adhered to third-wire faults will practically never occur. 

The earthing of the negative main would not appear to be 
so objectionable, though with a bonded lead system it will pro- 
bably burn holes in the lead at all sorts of places distant 
from the fault. It has been argued that all this is advan- 
tageous, as it finds out potential faults and prevents one 
living in a state of false security. This may be all right as 
regards the mains in the streets, but will, most distinctly, 
not be all right when someone succeeds jn proving that his 
honse or shop was burnt down owing to the intentional 


earthing of the positive main by the electricity supply 
people. 

In modern networks, the different districts, fed by each 
feeder, are coupled together by switch fuses. On such a 
network a -fault may be localised to a particular feeder by 
the following means :—A man is sent round on a bicycle to 
pull out the negative (for a negative fault) fuses connecting 
each district. Then, at the period of lightest load (say, 
2 a.m.), each feeder switch is momentarily broken until, on 
the particular feeder being reached on which the earth is, 
the third-wire earth ammeter needle swings back to zero. 
This method is not very objectionable as regards any lights 
that may be on, as the switch is only opened for a second ; 
but the case is more serious when motors are on the circuit. 
Bakers’ and printers’ motors are the most likely to be 
running at 2 a.m. This method has obvious objections ; 
the chief is, that it is impossible to begin to trace a fault 
until night, which, in the meantime, may be doing all sorts 
of unknown damage, particularly with bonded lead systems. 

A rather less barbarous method than this is to lower the 
pressure (on the faulty side) of each feeder in turn, instead of 
completely breaking the circuit. This may be done by 
plugging the feeder on to a separate bar together with a 
single machine, and then lowering the voltson this machine. 
With a fairly large fault current (say, over 30 amperes), 
lowering the volts from 230 to 200 is sufficient to show 
definitely on the earth ammeter reading. With a smaller 
fault current the volts have generally to be lowered to such 
an extent, in order to make certain of the result, that the 
feeder switch may just as well be pulled out right away. 


The following method is fairly quick and very reliable, 
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DIAGRAM OF CONNECTIONS. 








and may be proceeded with at any time of the day or night. 
The different feeder districts should be linked together by 
fuse switches placed in pillars above ground, these pillars 
being opened with a key. Two third-wire feeders should be 
ran to two feeding points as far apart as possible. A 
single generating station only is assumed, but it will be 
obvious that, with two or more generating stations, or 
sub-stations, the method is simplified. Then the network 
is divided into two distinct parts by means of the fuses, 
a man going round on a bicycle and pulling these out, 
positive, negative and third wire (the third-wire “ fuse” 
is generally a sturdy copper one). The feeders on the A 
half (see figure) are put on one bar, and the B feeders on 
another, with the necessary respective dynamos to supply 
the load on each half. The balancers are used to regulate 
the pressure on, say, the A half, and the battery to regu- 
late the pressure on the B half. There must be two 
third-wire bus-bars (these ure easily extemporised, if not 
in existence). An ammeter is connected between each 
third-wire bar and earth, and the leak shows on one or 
other of these two ammeters, thus indicating the half of 
the network on which the leak is. Reference to the figure 
will make all the connections clear. Groups of feeders 
are then transferred from one half to the other, with 
the machines supplying their demands, until the fault 
changes over from one “earth” ammeter to the other. This 
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particular group of feeders is then changed back, one by 
one, until the changing of a certain feeder again changes 
the earth reading from one ammeter to the other. This 
feeder district may then be further sub-divided, and so 
the fault is narrowed down to a few streets. In this 
way a fault may be very quickly localised, granted a smart 
man, or men, on bicycles, a smart switchboard man, and a 
good map of the network. 

The above method is applicable also to the localisa- 
tion of third-wire faults. A third-wire fault will not 
show any constant reading on the “earth” ammeter, 
but may be made to do so by connecting a few 
cells, or more conveniently, a boosting machine, between 
the third wire and earth in series with the ammeter. A 
steady current may thus be maintained of 10 or 20 amperes 
in either direction, with anything up to 50 volts across the 
booster machine terminals. The fault is then localised in 
much the same way as an outer leak. Care should be taken 
that arc lamp circuits do not bridge over any two districts ; 
that is, both ends of the circuit should be made “alive” 
from one section. 

Another method of localising leaks is the Hopkinson three- 
ammeter method. This method consists in feeding any given 
section of a network at one place only, through three ammeters. 
If there isno fault on thesection the algebraical sum of the three 
simultaneous readings should be zero. With this method for a 
third-wire leak, the booster should be used as mentioned above. 
It is a slow method, and a small fault is very liable to be 
passed over, when there is any motor-load on the section. 
Hotel lift motors are great offenders in this respect. The 
late Mr. R. C. Quin designed and used a differential ammeter 
at Brighton, provided with three windings, which gave a de- 
flection equal to the exact fault current, but gave, of course, 
no deflection if the currents were balanced. This instrument 
overcame the difficulty of reading three varying ammeters 
simultaneously, but used to get very hot, and, the writer 
believes, eventually got burnt out. 

There are several systems of fault-signalling networks which 
entail the running of extra pilot wires, along with the feeders 
and distributors. ‘These seem an unnecessary complication, and 
must entail extra maintenance. The writer is not aware of 
any of them being used in England. In Berlin (asthe writer 
understands it) an insulated wire is led back from each feed- 
ing point to the generating station. At the feeding point 
this wire is connected either to the metal pipes into which 
the cables are drawn, or to the armouring of the cables. 
On a fault occurring, the potential of earth at the feeding- 
point end of the wire rises or falls below the potential of 
“earth” at the station, and this is indicated by some 
suitable device, thus automatically showing on which 
feeder the fault is. It would seem that this method 
would be rather unreliable in a town where electric 
tramways were introduced, and anywhere for high- 
resistance faults. It would probably be most useful 
with lead-covered cables, where the lead could be bonded 
together over the whole of a feeder district, but the con- 
tinuity of the lead broken at every boundary of the dis- 
trict, and the lead everywhere insulated. If the lead were 
well earthed everywhere, one would imagine that very mis- 
leading results would sometimes be obtained, for the con- 
ductivity of the earth in towns is principally due to the 
metal pipes laid in the ground, and apart from these to 
moisture in the soil. This method might be tried during 
heavy loads, when other methods were not convenient, by 
sending round to each feeding point in a given order, and 
having one of the ordinary pilot wires earthed at each, for, 
say, two minutes. Knowing the order in which each feeding 
point was being visited, one could tell the exact moment 
when each pilot was disconnected from the network, and 
then make a test. 





Electrical Equipment of Shipbuilding Berths.— . 


In our article on the above subject in a recent issue, we omitted 
to state that the motors used on the Henderson cableways and Arrol 
derricks, at: Jarrow and Clydebank respectively, were made by the 
Lancashire Dynamo and Motor Co., of Trafford Park. 


THE EDINBURGH TRAMWAY FIASCO. 


To anyone who has followed tramway matters in the Scot- 
tish capital, it must be apparent that local bodies, even 
when supposedly aided by expert advice, cannot, as a rule, be 
trusted to give dispassionate consideration to matters of local 
importance, over which, rightly or wrongly, they exercise 
jurisdiction. 

There are, of course, many well-known reasons for this 
unfortunate state of affairs, although the superficial observer 
may well puzzle his brain as to why the tail should wag the 
dog, or why the opinion of a special committee should take 
as many directions in a short twelve-month asa weathercock 
in a March wind. It must be admitted that the Edinburgh 
tramway position is rather more muddled than the average 
run of local affairs; but although some allowance must be 
made for the difficulties which beset a ‘‘ scratch team ” of 
local *‘ experts,” to a great extent ignorant of their subject, no 
excuse can be put forward for the extraordinary decision 
arrived at by which, at a cost of nearly £40,000, it was 
recently decided to perpetuate the antiquated cable system, 
with its admitted limitations, rather than to adopt, even ten- 
tatively and free of expense to the city, electric traction, at a 
cost as low as £24,300 for similar work. 

We have closely followed the course of events in Edin- 
burgh during the past 18 months, and a brief survey of the 
happenings of that period may be of interest, as showing the 
illogical treatment which the Edinburgh tramway question 
received locally. In the summer of 1905, tramway matters 
came t» the front, and there then appeared to be a strong 
disposition to favour a system of electric traction which 
would utilise the existing cable conduit, and provide for the 
simultaneous running of electric and cable cars, the over- 
head-trolley system being banned by «esthetical considerations. 

With the above object in view, the Kingsland surface- 
contact system was considered, and modifications proposed 
which would enable it to be used. Later in the same year the 
Council’s expert, Prof. Kennedy, reporting on the various 
systems, advised the Council to experiment with the Dolter 
or Lorrain systems ; curiously enough, in the light of recent 
experience, giving preference to the former. 

Then came an offer by the Kingsland Co. to equip, at their 
own expense and risk, the Mound route to Toll Cross, with 
their modified system, using the cable slot as described in 
the ExectricaL Review of May 4th, 1906; to run the 
section for a period agreed upon ; to guarantee no greater 
energy consumption than with the overhead system, and, 
finally, to reinstate the cable system if, and when, desired. 

The estimated cost of this work was £2,500 per mile for 
equipping old track, and £9,000 per mile for new work. 

The Lord Provost’s Sub-committee unanimously approved 
this offer in November, 1905, provided the Lessee Co. agreed, 
which they immediately did. 

In January, 1906, a re-shuffling of the Committee dealing 
with tramway matters occurred, followed by a grand tour 
of various English tramway systems, including Lorrain, G.B. 
and Dolter surface contact, and conduit and trolley 
installations. Then came the inevitable report, prepared, of 
of course, with expert assistance, which favoured the “ G.B.” 
surface contact system, but finally went out of its way to 
consider the adoption of that system only on the short 
section of 200 yards in Home Street, where it was essential that 
both the cable and electrical cars should work simultaneously. 
It further provided that the extension of rather over 
a mile to the outskirts of the city should be on the overhead 
trolley system, and the mile of connecting route leading into 
the city, via the Mound, should be on a single-conductor 
electric conduit system (utilising the existing cable slot) 
proposed by Prof. Kennedy—an arrangement which, it is 
interesting to note, was condemned as useless by Mr. 
Connett, when he reported some six years ago on Edinburgh 
extensions. 

The cost of this hybrid scheme was £32,000. Alternative 
proposals for trolley and “G.B.” systems throughout, at 
£29,000 and £36,000 respectively, were tabooed; and, 
rather than struggle with the tangled suggestion favoured 
by the committee, the Council conveniently passed it by 
in favour of continuing the existing cable system, with all 
its drawbacks, at the much higher cost of £39,600. 
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Curiously enough, the offer of the Kingsland syndicate 
was not reported on—although it was renewed through the 
medium of the Council’s consulting engineer, and the price 
asked for the work was only £24,283, based on their 
estimates, and accompanied by the guarantees previously 
mentioned. 

One cannot wonder at the fate of the Committee’s report 
from a technical point of view, but that a representative 
body of Scotsmen should willingly agree to accept the highest 
tender for something that presumably they did not want, 
thus perpetuating their obsolete tramway system, rather than 
consider the offer of the Kingsland syndicate—by far the 
lowest offer of any, be it noted—which would have enabled 
them to sample electric traction free of expense to them- 
selves, is more than astonishing. 

To sum up briefly, it must be remembered that esthetic 
considerations stood in the way of overhead wires in the 
City, but that nevertheless the energy consumption of any 
electrical system actually adopted was, by arrangement with 
the lessees, not to exceed that taken by a trolley system, 
and having this in mind, what are we to say to the Com- 
mittee’s proposal to adopt two or three distinct systems and 
their necessary equipments on a comparatively short length 
of route? It is an elementary fact, within the grasp of a 
Committeeman, that the weight of these equipments 
requires more carrying than 3 cwt. of trolley equipment, 
or, for that matter, 300 lb. of Kingsland equipment. 
Moreover, a single-conductor conduit system, with a badly 
drained 12 in. x 8 in. conduit, could not possibly better 
the very questionable performance of the L.C.C. specially 
drained 18 in. x 14 in. conduit. 

Finally, the application of the “ G.B.” system in this con- 
nection would almost certainly have necessitated replacing 
all the iron yokes and hatchways of the cable conduit by 
manganese steel, although such replacement was not 
included in the estimates, and neither this nor any other 
electro-magnetic stud system can possibly be installed on 
any portion of an existing conduit to give simultaneous 
working with the system already there, unless by arrangement 
with the Dolter Co., as the latter sagaciously patented this 
arrangement in 1905. 

Clearly the Committee was bent on experimenting— 
indeed, it had no alternative in regard to the adoption of elec- 
tric traction in the neighbourhood of Prince’s Street—and, 
therefore, its strange advocacy of almost any system other 
than the modified Kingsland, with which it had an oppor- 
tunity to experiment on most favourable terms, is not within 
our comprehension, except, perhaps, in the light of certain 
remarks by Councillor McArthy in the momentous dis- 
cussion which resulted in the stick-in-the-mud policy at 
present being pursued by the Council. 





.CORRESPONDENCE. 


Letters received by us after 5 pom. On Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


The Greenwich Imbroglio. 


At. the time when the specification was issued for the engines 
of the London County Council Electrical Station at Green- 
wich, you called attention to it and regretted that the officials 
of the Council had not seen their way clear to something 
different in the way of prime movers. (See ELECTRICAL 
REVIEW, September 25th,. 1903, p. 494). Your strictures 
at the time seem to have been completely justified by the 
results, for, as everyone knows, there has been trouble with 
the National Observatory, and a committee has been appointed 
to consider the question, and the report is now published. 
Technical assistance has been afforded in the matter by Prof. 
Dalby, especially in regard to the question of balancing of the 
engines, and it is on this point that it now becomes so very 
interesting to be retrospective. 

On page 20 of the specification is a clause as to the pistons. 
This clause is essentially weak, for it provides that the L.P. 








pistons shall be much heavier than the H.P. pistons. It does 
not demand this in direct words, but asks for all the pistons 
to be as light as practicable, which may be read to mean the 
same thing. True, the word practicable may be variously 
interpreted, and it has been evidently interpreted as above. 
Then, again, the weight of the L.p. reciprocating parts has 
been added to by special bearing shoes on the already 
weighty pistons: and tail rods and back slipper guides 
invest the L.P. parts with mass further in excess of that of 
the u.p. parts devoid of the tail rods and back slippers. A 
certain merit of drainage, due to the positions of the 
cylinders, seems dearly purchased in engines using super- 
heated steam, at the expense of such an inequality between 
the co-ordinate reciprocating masses. 

On page 23 balanced cranks are very briefly named, and 
on page 30, Clause 41, it is particularly specified that all 
reciprocating and revolving parts shall be statically and 
dynamically balanced, so that if this clause were adhered to, 
the contractor would have to read a lot more into the pre- 
viously named items, in order to fill Clause 41. 

Immediately after the appearance of your article above 
referred to, you published a second article, the author of 
which was generally known by the initials ‘* W. H. B.” 
appended (see ELrctTricaL Review, October 2nd, 1903, 
p. 537); and you published other correspondence which en- 
dorsed the opinions of the above writer. In this article or 
letter it was pointed out that the general arrangement 
of the engines was such that practically perfect balance 
could be secured ; for equal weights, reciprocating on one 
crank pin on lines 90° apart, and nearly in the same plane 
vertically, will balance very approximately by the aid of a 
fan-tailed crank and a balance weight on the fly-wheel, or 
elsewhere beyond the crank. A small disturbing influence 
is, it is true, brought in by the fact that the two connecting 
rods do not bear on the same part of the crank pin. Now, 
at the time, 1908, the whole question was very much to 
the front. Your own reference to the matter, as well as 
that of ‘“* W. H. B.” and another, came before the officials 
of the Council, and I cannot help asking to-day why public 
money should be paid—why it should be necessary to pay 
the pubiic money of hard-pressed ratepayers, to a scientific 
man like Prof. Dalby, when all he can do in the matter is 
to repeat and fully endorse by his report what was stated 
by your contributor over three years ago. 

Had the contractors been held up to Clause 41, and the 
engines designed so as to be capable of being balanced as 
suggested by your contributor, it would not to-day be neces- 
sary for Prof. Dalby to duplicate those suggestions, and to 
add that, unfortunately, there is no structural room properly 
to carry them out. If finally balanced, the engines will be 
more or less of a botched affair. But it should have been 
apparent during construction that Clause 41 was not being 
acted upon. The engines were apparently accepted and 
passed for payment with this most important feature entirely 
overlooked—how seriously overlooked only now appears from 
Prof. Dalby’s figures. 

I should like to ask what has been done with the £3,000 
contingency per engine to be expended or not at the discre- 
tion of the engineer? May I venture to hope that this 
sum still remains unexpended, for it may now be called upon 
to provide such partial remedy for the unbalanced 
engines as constructional skill may be able to devise. It 
would also be of interest to know to what extent, if any, the 
fears of the Astronomer Royal were set at rest by the know- 
ledge that these engines were of such a general type that 

balance was easily practicable. 

3ut so far from being balanced, everything seems to have 
been contrived to take from them the very virtue which 
gives any particular value to the type, and, on a review of 
the whole circumstances, from the initial interest caused by 
the discussion on the balance problem to the lamentable 
state of affairs disclosed by the report, the conclusion is 
inevitable that a great oversight bas occurred, though I will 

not attempt to divide responsibility between the engineers 
and contractors concerned, nor to say how it was that, nearly 
four years behind time, the London County Council must go 
for help in engine balancing, only to learn what an old 
engine builder gave them free in your columns before a 
casting had been put in hand. 
If, as appears probable, the foundation apron or mattrass 
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of the station extends below water level, the transmission 
of vibration is likely to be more severe, and the very fact 
of a liability to a wet foundation—the station is on the tidal 
river bank—should have added to the care with which 
surging movements should have been avoided. There 
appears to have been much more good mechanical construc- 
tion involved in Greenwich station than good engineering, 
using the words in their more proper sense, and it is all very 
lamentable as an exposé of County Council methods. 


Municipal Reformer. 





Jerry Wiring. 


Your correspondent “Outer London’s” letter is to the 
point. A more industrious class of men than the wiring 
contractors does not exist in the whole profession, possibly 
80 per cent. having been working electricians and skilled 
mechanics ; it is probably due to the recognition of this 
fact, that so much consideration is shown them by our 
station engineers—engineers that know the difference between 
jerry fixing and jerry wire. The work being sound, the 
wires are very often passed without being scrutinised, when 
the work is tested. Although the jerry wires rot quickly 
owing to chemical action between copper and the inner 
insulating material when exposed to light and air, the 
outside covering is skilfully treated to ensure a good 
insulation test. Later on faults appear. If complaints are 
made to the merchants, they simply snigger “ jerry wiring ” 
through their noses, and ignore your complaint, knowing how 
difficult it would be for the wiring contractor to expose them, 
without going to ruinous expense. I am sending you here- 
with samples of wire which is being sold as equal to best 
English manufactured, guaranteed 1,200 megohms ; this is 
nothing but an absolute misrepresentation, and a libel on 
English manufacturers. When tested, this stuff was shown to 
be absolutely unfit for use, by every test applied ; the burning 
test gave 75 percent. ash, while the insulation tests were 
from 40 to 400 megohms. This stuff is installed at the 
present time in numerous houses and other properties all 
over London. Consumers complain that the light is 
expensive and bad, and no wonder. I do not know if the 
merchants are in league with the gas companies; if not, I 
am sure, if they represented their case to them, the gas 
companies would be only too pleased to assist in further 
augmenting the large profits they must make out of the 
rubbish, in consideration of the great services they are 
rendering to the gas interests. 

Englishmen have great respect for their institutions, not 
without reason. The wiring contractor, as a rule, has to 
rely to a great extent on the good faith of those from whom 
he buys. Cases have been known of men gaining admission 
to institutions for commercial purposes pure and simple. It 
is much easier to sell rotten materials under these circum- 
stances, as 'the contractor, who is seldom, if ever, a rubber or 
even wire expert, is not so likely to suspect the deception 
that is being practised on him. In the case of the firm tbat 
supplied the enclosed wires, although they were made fully 
acquainted with the tests and admitted the wires were bad, 
knowing that the wires had been condemned on several jobs, 
they still go on selling them in the old sweet way, although 
they have dropped the guarantee. I think that if the con- 
tractors combined to obtain the establishment of some public 
laboratory under Government control, so that the Govern- 
ment could hold and test sample coils of all wires sold, and 
allow no wires to be sold without a certificate having been 
obtained, we should hear very little in the future of the 
“jerry wireman” cry. Manufacturers would also know that 
foreign manufacturers would have to compete quality against 


quality, and not to undersell with rubbish. 
Bitten. 





The Legal Rights of Electrical Contractors. 


I do not think that contractors dealing with munici- 
palities incur quite as much risk as your leader of March 
1st would have them imagine. 

As regards electricity supply loans: for new undertak- 
ings it is invariably the practice to defer placing orders 
with contractors until the sanction of the Local Govern- 
ment Board has been obtained ; in the case of extensions to 


existing undertakings, which mustof necessity be kept going, it 
is sometimes impossible for various obvious reasons to comply 
with the letter of the law, and wait for the sanction before pro- 
ceeding with the work. I have not heard of a case in elec- 
trical work where sanction has not eventually been obtained ; 
but supposing, for some good reason or other, the loan were 
refused, the plant would have to be paid for out of reserve 
fund or general rate. 

Signed, sealed and duly delivered contracts have been set 
aside before now by a Court of law—and quite right, too, 
when they contain ridiculous and unfair clauses—such, for in- 
stance, as one appointing the purchasers’ agent sole arbitrator 
in case of dispute (I would mention here that a municipal 
purchasers’ agent is not vlways responsible for drawing up 
the general conditions) ; and I refuse to believe that, if a 
contractor signed a contract containing the Local Govern- 
ment Board sanction clause, and was instructed by the pur- 
chasers to proceed with the work hefore sanction to the 
loan had been obtained, he would lose the money in the 
event of the sanction being refused. I do not know if I 
am correct, but I take it that the refusal of a sanction is 
not the refusal to sanction the expenditure at all, but 
refusal to allow it to be charged to capital account. 

Would contractors who have had the unfortunate experi- 
ence indicated in your article tell us something more 
about it ? 

A. Hugh Seabrook. 

Electricity Works, West Ham, 

March 6th, 1907. 


The Cramp Neutralised Repulsion Motor. 


My luck seems to have deserted me entirely in this 
discussion of Mr. Cramp’s motor, for I find that I have 
made a mistake now for the second time. My contention 
has been throughout that Mr. Cramp’s motor was @ shunt 
conduction machine ; in this I was wrong, there is no doubt 
that it is a neutralised series conduction motor, with which 
a reducing transformer ig combined in such a manner that 
the leakage flux is made use of as motor field. I am sorry 
to say that I had not grasped this until now, why I cannot 
tell. Although my assertions throughout this discussion 
were made in good faith, yet they were for the most part un- 
justified ; I now admit this, and trust that Mr. Cramp will 
accept my apologies. Having been beaten by this machine 
for so long, I am now all the more interested in it, and trust 
that Mr. Cramp will soon publish complete tests. The output 
for weight will, I think, be the most interesting point, for 
that is of vital importance from the traction point of 
view. A small output for weight means large overall 
dimensions, whereas the space at one’s disposal is generally 
small. It is often difficult to get a sufficiently large 
neutralised series conduction motor into the space available ; 
if Mr. Cramp’s motor works out heavier than the ordinary 
type, then it will often pay better to use a separate trans- 
former. When publishing bis tests Mr. Cramp will, perhaps, 
show if there is a simple manner of applying his idea to a 
motor with more than one pole pair. 

In conclusion, I must also apologise to you, sir, for having 
taken up so much of your space, yet I hope that this dis- 
cussion has not been without interest. 


London, 8.E., March 6th, 1907. 


[Our congratulations are due in the first place to Mr. 
Cramp, the accuracy of whose views is now vindicated, and 
in the second place to Mr. Fynn, whose courageous acknow- 
ledgment of his error proves his sincerity —Eps. E.R. | 


Val A. Fynn. 





Rail Corrugation. 


May I direct the attention of your readers interested in 
corrugation and traction troubles to my letter which 
appeared in your journal last year. Rail corrugations 
appear alike on straight and curves, and the theory I 
have outlined in my letter, of coincidence of car approach 
and passage with characteristic commencement and 
period of track vibration, gives the only physically possible 
set of circumstances to cause the marking. This has no 
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connection with the mere harmonics of Prof. Von Borries, 
&C., &e. © 

“Foreman,” in your March 1st issue;makes the following 
observation, which is of the utmost practical importance. 
He says :—“ It stands to common sense that a car with four 
wheels fast on axles, and those axles fixed rigid with a six- 
foot wheel base, cannot possibly negotiate a curve without 
the rail being badly worn and the motor work under the car 
being seriously strained or otherwise broken, and I suggest 
a large proportion of broken axles (which break close to the 
bush of the wheel) may be attributed to the same cause.” 

I go one further, and say that the same applies equally to 
so-called straight track, which, relatively to the mathe- 
matically right line that a mass of several tons in motion 
must take for efficient: traction, is a series of very sharp 
curves forming a sinuous line. 

Single and bogie trucks both have rigid wheel bases, and 
the amount of work wasted in wear and tear in the propul- 
sion of all existing tramcar trucks over tramway tracks is 
enormously beyond what we ordinarily take it to be, and 
this I have demonstrated as an absolute fact. 


J. S. Warner. 
Westminster, March 6th, 1907. 





Tenders for Wiring Installations. 

Can any explanation be given of the great difference in 
the amounts of the tenders, which have recently been 
published for electrical wiring work? Take, for instance, 
the following :— 


Clatterbridge Hospital... ... Hignest £350 0 0 


Lowest 189 15 0 
Difference £160 5 O 


North-Eastern Hospital, Metropolitan 
Asylums Board... ace Highest £959 0 0 


Lowest 400 0 0 


Difference £559 O O 


New Spa & Garden, Ltd., Bridlington Highest £576 0 0 
Lowest 216 0 0 


Difference £360 0 O 


... Highest £279 0 0 
Lowest 60 0 O 


Tottenham Free Library 


Diihe rence £219 0 O 


London County Council—Hammer- 
smith Technical Institute... ... Highest £2,639 0 0 
Lowest 1,368 0 O 


Difference £1,271 0 O 


As a contractor who has tendered for the Hammersmith 
Technical Institute, after having carefully waded through 
the specification, which consisted of 41 pages of closely 
printed matter, I am convinced that the cause of this great 
difference in the result of the tenders is to be found solely in 
the ambiguous way in which the specifications are prepared. 
Surely it would be better if, instead of a specification con- 
sisting of 41 pages of closely printed matter, blue prints or 
drawings were given to the contractor, showing exactly the 
work which had to be estimated for ; were this done, and 
the material required clearly specified, this difference, which 
in one estimate alone amounts to £1,271, could not possibly 
occur, 

(Quite recently my firm tendered for an important installa- 
tion in Kingsway, Holborn, and I have written to the con- 
sulting engineers, as I believe other contractors have done, 
asking for the result of the tenders, but have not been 
favoured with a reply. In the original specification on which 
my firm tendered, it was stipulated that the voltage drop on 
the complete installation, from the service mains to the 
furthest lamp, should not exceed 1 volt, the pressure of the 
supply being 100 volts. I am informed by other contractors 
that they have received a letter from the consulting engineers 
asking what the difference would be if the drop in voltage 
were 24 volts, and I maintain that all the contractors who have 
previously been to the expense and trouble of preparing an 





estimate (which was three days’ work) should have been 
asked to re-tender for this work. 

I consider this matter of such vital importance to the 
contractors, that I am asking the Electrical Contractors’ 
Association, Incorporated, to allow me at a future date to 
lay before them the whole of the calculations referring to 
these installations, and to have a discussion in order to try and 
arrive at the cause of the great difference, at which dis- 
cussion the respective consulting engineers will be invited 
to attend. 

I feel certain that a number of your readers have had a 
similar experience, and I am looking forward to a discussion 
of this subject in your columns. 

Fraik Suter. 

London, W., March 7th, 1907. 





** Concerning 7.”’ 

It is pretty generally known that the fraction }73 gives 
the value of # as 3°14159292 . . ., while the value correct 
to 9 significant figures is 3°14159265 ... 

[t does not, however, seem to be generally known that 
the value {#3 affords a very convenient and accurate means 
of setting a slide-rule when the value of = is required. It 
is an impossible performance to set even a 20-in. slide-rule to 
the value 3:1416 unless a special line is provided, whereas 
the practical value can be at once set, since both 355 and 
113 are represented by lines on every slide-rule. 


Walter Claypoole. 
London, S.W., March 6th, 1907. 





Metallic Filament Lamps. 


Mr. Harrison is probably aware that I meant the relative 
increase in current consumption, and I should certainly have 
been more careful in expressing myself had I known that I 
was criticising an ordinary lamp “of good commercial 
value ”—it is just this that I question. 

Personally, I feel convinced that as soon as the manu- 
facturers have caught up with their orders for low-voltage 
tantalum lamps, and necessity demands it, the high-voltage 
lamp will appear, and there will be no need, if it were even 
possible, to resort to such devices as a “* composite ” lamp. 

Mr. Harrison has given as the reason for the non-appear- 
ance of this lamp, the impossibility of obtaining tantalum. 
I fancy this difficulty still exists, and that it would be hard 
to procure tantalum by any other method than the somewhat 
expensive one of breaking up lamps, as Mr. Harrison did, for 
experimental purposes. 

It is for this reason I maintain that Mr. Harrison is mis- 
taken in describing this lamp as of good commercial value. 
That which cannot be made commercially, and being made, 
cannot be sold, is certainly not ‘commercial,’ though it 
may well be a very interesting and wonderful experiment. 


Jas. Bastian. 
Manchester, Warch 6¢h. 1907. 


Electric Clock Installations. 


In reply to your correspondents whose letters appear in 
last week's issue ; inasmuch as not more than a few dozen 
weekly wound master clocks of any system have been sold 
here, it can hardly be said that they are preferred, certainly 
not in this country where at least nine-tenths of existing 
electric clock installations are automatic, being on the 
‘¢ Syncbronome ” system. 

The Manchester installation (American) is the one I had 
in mind, and I understand that only two or three other small 
installations on that system are to be found here. [ attri- 
bute this to the fact that it is not automatic, that the dials 
are worked by a relay operated by a contact applied to a 
wheel of a key-wound clock, and that the current consump- 
tion of the system is some hundreds of times in excess of 
what should be required. 

“H. D. T.” would have us sell “* Handsome weight- driven 
timepieces because most customers prefer them.” Even if 
that were true, we as electricians surely owe it to our pro- 
fession to be pioneers and to teach. For ten years I have 
been showing people that no such clock is wanted—only a 
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pendulum and a switch, and it would appear from actual 
figures that, but for my humble efforts in preaching in season 
and out of season the gospel of simple impulse dials driven 
thereby, circuits of electrically-propelled clocks would be 
almost unused, if not unknown, in this country. In a new 
profession it is both our duty and our privilege to tell people 
what they want rather than to sell them what they in 
ignorance ask for. 

The description of the large installation in the Liverpool 
Cotton Exchange was not written or in any way inspired by 
me, and I did not even see it until published. I do not 
agree that a switch is a “technical name for a contact 
point.” When I began I found that the science and practice of 
electric time service had been held up for 50 years, owing to 
the application of contact points to the gently moving wheels 
of ordinary clocks. My conception of an efficient switch, on 
the other hand, is two heavy pieces of metal energetically 
thrown together and thrown apart. When that movement 
can be used incidentally to impel a pendulum with an accu- 
racy which cannot be excelled in observatories, and when it 
also has the faculty of indicating impending failure of 
current long before such failure can cause any irregularity, I 
maintain that the case for such a system is overwhelming. 

I cannot expect the Magneta Co. at the outset of their 
career to endorse the latter sentiment, but I feel sure they 
will differentiate between a delicate contact and a heavy 
switch, as in effect they have already kindly done by acknow- 
ledging mine as the best of battery-driven systems; and I 
heartily welcome their co-operation in the work of educating 
the public to appreciate uniform and accurate time-keeping. 
F. Hope-Jones, M.I.E.E. 


London, E.C., March 11th, 1907. 





The Unemployed. 


I should very much like to know whether any other 
applicants, on answering some of the advertisements for 
qualified electrical engineers, have found the difficulty of 
getting even a negative answer, when they have enclosed 
a stamped and addressed envelope for a reply. 

I will simply quote a couple out of several advertisements I 
have answered :—One for a resident engineer for a central 
station in Scotland, the other for an electrical superintendent 
for a large firm in Ireland, both of them giving their 
business addresses in the advertisement. I enclosed a 
stamped and addressed envelope for a reply in each case, but 
have not heard a word from either of them. 

I do not know if this is Scotch and Irish business 
manners ; if so, there is certainly no courtesy about it. 


L. Douglas Leonard, 
Taunton, March 11/h, 1907. 


Earthed Neutrals. 


Asa number of controversial points have been discussed 
to advantage in your open “ Correspondence” columns, perhaps 
you would be good enough to allow some of your readers to 
express their opinions on the above matter. 

There appears to be contlicting evidence in favour both of 
earthing and of not earthing neutral points of three-phase 
systems, and if we could obtain the benefit of the experience 
of those of your readers who have had dealings with either 
(or both) methods it. would be of considerable use to, I 
believe, a number of others who are interested in this 
matter. 

Probably no definite rule’ can be laid down with regard 
to the earthing of neutrals, but an exhaustive correspondence 
will enable us to form a basis upon which to figure for 
schemes under varying conditions, and I do not see how this 
experience can easily be assembled, except through a general 
source such as your open columns. 

On extra-high-pressure systems the insulators, assuming 
overhead lines, will require to be installed for the full 
phase pressure, if no part of the systemiis earthed, in order 
thut if one of the mains goes,to earth the service may be 
maintained. 

This, at first sight, appears to be somewhat expensive, but- 
if.a complete shut-down of the service or faulty sections 





represents a considerable pecuniary loss, it might be advis- 
able to install the additional insulation which would be 
necessary to run with~ one of the phases earthed until the 
fault could be localised and remedied. 

On the other hand, if the insulation is cut very fine, it 
will be necessary to shut down a section automatically in the 
event of one of the mains becoming earthed while the neutral 
also is permanently earthed at the station. 

The question of local disturbances to telephone and other 
wires in the neighbourhood would require to be considered, 
and I hope that some of your readers will be in a position 
to give us the results of their personal experience and deduc- 


tions they have made as a result thereof. 
D’Nar. 





Zirconium Gas°Incandescent Co. 

In the Gas World for November 17th, 1906, page 990, I 
found that the Zirconium Gas Incandescent Co., of Berlin, 
were manufacturing a new type of lamp. On the 20th of 
that month I sent them an order for a sample, but up to the 
present I have not received either the sample or any reply 
to my letters regarding the same. I shall be glad of any 
information your readers may be able to give me in con- 
nection with this company, which may in some way explain 
the matter. I may say that none of the letters have been 
returned, and as they bear this department’s address, I take 
it that they must have reached their destination. 


C. Claremont Atchison, 
Borough and Tramways Electrical Engineer. 


Rochdale, March 11th, 1907. 





Technical ; Information. 


What would be the cost (as nearly as possible) of 
moving a small slide made of steel, say, 2 in. long x 4 in. 
wide x 2 in. thick in a horizontal direction to the extent of 
1 in. (not including the return of same, as it is returned 
automatically) by means of electricity (magnet, wet or dry 
storage battery, whichever is most economical)? The slide 
works freely on an oiled surface of steel. 

Please give cost of moving slide one way as above, say, 
22,000 times by contact at battery, reckoning the battery 
as } mile distant from slide. Cost to include power only, 
exclusive of all initial outlay. . 

Kindly give alternative costs if slide is } mile and 2 miles 
distant from power, respectively. 

Robt. Cairns. 


Jarrow-on-Tyne, March 11th, 1907. 


[This query calls for the use of dynesand ergs. The stee! 
slide will weigh about 16 grammes, and p» here can safely 
be taken at 0°1, so the frictional resistance to motion will be 
16 x 981 x 0°1 = 1,570 dynes; neglecting air friction, 
the frictional work done per movement is 1,570 x 2°54 = 
4,000 ergs. Assuming that the metal acquires a maximum 
velocity of 10 m. per sec., the additional kinetic energy is 
8 million ergs. Double the total to allow for the attach- 
ments to the slide, and call it 20 million for round figures. 
Multiply by 5 to allow for an efficiency of 20 per cent., and 
we get 100 million ergs, or 10 joules. In 22,000 move- 
ments, therefore, we arrive at a total of 220,000 joules. To 
avoid mistakes, let us multiply this by 10, giving the grand 
total of 2,200,000 joules, or 0°61 B. of T. unit. At 6d. per 
unit, this obviously costs 33d., or multiplying by 10, to allow 
for the idiosyncracies of Leclanché cells, let us say about 3s. 

As initial capital outlay is excladed from the question, dis- 
tance makes no difference ; the further away, the bigger the 
cable.—Ebs. E.R. ] 





The Appointment of Municipal Electrical Engineers. 


I have read “W. H.’s” further letter regarding the 
above matter, but it does not in any way modify the views | 
expressed in my former letter. 

Of course, every man has a right to make the most he 
can of his abilities, but I submit that it is not etiquette to 
do so by making comparisons—particularly when to the 
detriment of others. 
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It is to my mind unfortunate that engineers do not 
adhere to a code of etiquette similar to that adopted by 
doctors and legal men—if such were the case, engineers as a 
body would be far better off than-they are at present. 

Like “ W. H.,” I now close this discussion so far as I am 
concerned, 

Candidate. 








THE B.T.-H. PETROL-ELECTIC SYSTEM FOR 
COMMERCIAL VEHICLES. 


Ir appears to be generally recognised that a combination of 
petrol and electric transmission may form, if not the final 
solution, at any rate a step towards finality in the motor-’bus 
problem. Unlike the steam engine, the petrol engine cannot 
exert any torque whilst at rest ; it must, in fact, be started up 
light, and its work must be applied afterwards. In order 
to get the torque necessary for starting a vehicle from rest, 
some form of speed change gear is necessary, and the change 
speed gear box at present forms one of the most troublesome 
parts of the *bus’sequipment, The noise, jerks and excessive 
wear and tear, which are inseparable from this part of the 
gear, have at last convinced motor-’bus proprietors that some 
radical alteration will have to be made in order to evolve a 
satisfactory and successful type of vehicle. The combina- 
tion of the petrol engine with electric transmission appears 
to hold out considerable promise in this direction. 

There are many systems of petrol-electric combinations in 
use, or on paper, and of these the B.T.-H. system is one of 
the latest attempts to solve the difficulties. We recently 





Exectric Motor. 


had an opportunity of riding on a Wolseley “bus equipped 
with this system, and forming some opinion as to its 
capabilities. 

The conditions of transit in London are, perhaps, more 
difficult than in most other large towns, and are such that 
the top speeds are very rarely used, the ’bus being either at 
a standstill, or accelerating. | Under such conditions the 
efficiency of the methods of starting must play a consider- 
able part in the economy of the system. 

In the B.T.-H. system, the whole of the control is accom- 
plished by means of one foot-pedal, without the use of any 
series resistances. The first downward motion of the pedal 
slows down the engine, and the last part of the motion throws 
resistance into the exciting circuit of the generator, so 
reducing the E.M.F. down to almost zero. To start the car, 
it is merely necessary to raise the pedal, when the excitation 
builds up, after which the speed of the engine rises, so 
that the ’bus accelerates very quickly, and without jar or 
jerk. A separate pedal controls a block brake of locomotive 
type. 

The simplicity of control is a very strong feature of this 
system, as is also the fact that the car can be stopped on 
a steep hill without the application of a brake at all. We 
negotiated the Savoy Hill between the Embankment and the 
Strand several times, stopping repeatedly on the incline 


simply by the use of the foot-pedal controlling the speed and 
excitation. 

Although the controller is provided with series and parallel 
notches, the series notches are never used except on very 
stiff gradients, say, something like 1 in 10. Running up 
Ludgate Hill and Savoy Hill, the controller was kept on the 
top speed notch the whole time, but owing to the constant- 





OppRATING Box. 


power characteristics of the dynamo, the motors automatically 
adjusted their speed to the gradient. 

So simple is the controlling apparatus, that we think any 
driver of a motor-’bus could learn all there is to know to 
enable him to drive satisfactorily a "bus equpped with the 
B.T.-H. mixed system. 


The system consists briefly of a dynamo driven by a petrol 
engine, and supplying through a controller two motore, each 
driving a road wheel. 

The dynamo is of the British Thomson-Houston patent automatic 
regulating type, designed to maintain a constant load at a constant 
speed of the engine, irrespective of the varying load demands of the 
vehicle. This result is obtained entirely automatically, by a suit- 
able arrangement and design of the dynamo windings, and with- 
out the use of moving contacts. The dynamo is designed to be 
coupled to a 30-40-H Pp. engine; it is nominally rated at 15 Kw. at 
850 R.P.M. and 130-65 volts, but is capable of withstanding heavy 
overloads. 

Each motor is rated at 74 Kw. constant input (130 — 65 volts, 
1,400 — 500 n.pM.). The motors areseries wound, and are totally 
enclosed with removable aluminium covers, as is also the case with 
the generator. Exhaustive tests have fully demonstrated that 





CoNSTANT-PowER DyNAMO. 


they are capable of propelling a fully-loaded vehicle having a 
gross weight of 7 tons up grades exceeding 14 per cent., without 
injurious heating or sparking. x 8 

A system of control paterted by the B.T.-H. Co. is used. To the 
right of the driver is mounted (in the position usually occupied by 
the change-speed lever on a gear-driven vehicle) the “operating 
box,” which is coupled through a chain to the controller proper. 
The latter is situated in a convenient position close to the motors 
and generator, thus reducing the length of the connecting cables 
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to the minimum. The controller provides the following motor 
connections :— 

First speed forward—motors in series; second speed forward— 
motors in. parallel; an “off” position; and reverse—motors in 
series. 

In the operating box (see p. 457) is mounted a small resistance 
and control'switch, which is connected in circuit with the generator 
field. .A foot pedal is arranged to be coupled both to the engine 
governor and to the control switch, in such a manner that when the 
pedal is fully depressed, the engine is governed torun at 400 B.P.M., 
and at the same time the switch is moved to insert the resistance in 
the generator field, which is sufficient to reduce the main volts to 
practically zero. No current, therefore, flows through the motors, 
and the vehicle is stopped. On releasing the pedal, the first move- 
ment cuts the resistance out of the generator field, causing sufficient 
current to flow to the motors to start the vehicle, which will con- 
tinve to run slowly, the engine remaining governed at 400 R.P.M. 
On entirely releasing the pedal the governor is “ held up,” allowing 
the engine speed at once to increase to its normal 850 R.P.M., and 
the vehicle will accelerate to its full speed. The engine speed is 
prevented from exceeding 850 R.P.m. by the restraining influence of 
the generator, which exerts for all conditions of load a limited but 
definite power demand. 

The generator automatically supplies the increased current 
necessary for giving any additional torque at a proportionately lower 
voltage; thus the load on the engine, and therefore its speed, 
remain unaffected whatever the grade may be. 

It should be observed that in this method of control, no main 
resistances are used to regulate the speed of the vehicle; there is, 
therefore, no energy wasted in such resistances. The field resistance 
mentioned is quite small, and under no conditions absorbs more 
than } per cent. of the power of the engine, and during normal 
running it is cut out of circuit altogether. 

An additional feature of the B.T.-H. control is the stopping and 
re-starting of the vehicle without operating the controller, and 
therefore without breaking the main circuit, thereby eliminating 
any possibility of sparking at the controller contacts. The vehicle 
is started with the motors in parallel—i.c., with full speed con- 
nection. 

The controller is only operated for reversing and in climbing 
grades exceeding 5 per cent., when better results may be obtained 
by running on the first forward series position, but, on the other 
hand, no damage can occur to the equipment if the driver neglects 
to change the speed. 

A feature in ‘the control which tends to fuel economy is the 
arrangement whereby the driver is obliged to reduce the speed of 
the engine to 400 n.P.m. when the vehicle is standing, thus prevent- 
ing the practice of racing the engine with the vehicle stationary. 

Under certain circumstances, as, for example, when climbing 
steep grades, it is desirable to accelerate the engine speed for 
short periods in order to obtain the maximum power available. 
This is provided for by coupling the hand lever to the field switch 
in correct sequence, in such a manner that, after the hand lever has 
been moved to a position corresponding to a normal engine speed of, 
say, 850 Rp.m., a further movement inserts a portion of the field 
resistance, which changes the powerdemand of the generator and 
permits the engine to increase in speed, delivering to the 
generator, and thus through the motors to the road wheels, its 
maximum available horse-power. 

The fact that, at starting, the pressure starts from zero and in- 
creases to: its maximum in regular progression as the vehicle 
accelerates, ensures a perfectly smooth starting effort ; no shock can 
result at starting, due to a careless or inexperienced driver releasing 
the pedal too suddenly, as the resultant rate of acceleration is 
limited solely by the power of the engine, and not by the skill of 
the driver. 








SOME EXPERIMENTS IN WIRELESS 
TELEPHONY. 


Ir bas been recognised for some years that the possibility of producing 
undamped electrical waves is an essential requirement for successful 
wireless telephony. Given such waves of sufficiently high frequency, 
it is only necessary to influence them in accordance with the current 
fluctuations set up ina microphone by speech in order to transmit 
sounds to a distance in the same way as wireless telegraph signals. 

Pou!sen’s recent improvements in the humming arc (burning the 
arc in a hydrogen atmosphere and otherwise cooling the arc vapour 
column) have enabled a continuous stream of undamped waves of 
the same order of frequency as those used for wireless telegraphy to 
be produced. 

At the same time Simon’s discovery, in 1898, of the arc as a 
telephone transmitter suggests the method of influencing these 
waves in accordance with the- speech fluctuations. 

This influence can be exerted in two ways. Hither the amplitude 
of the waves may be varied whilst keeping the frequency constant, or 
the natural frequency of either the closed or open branch of the 
transmitting circuit may be varied so as to vary the exactness of the 
tuning between the transmitting and receiving stations, whilst 
maintaining ‘& constant wave amplitude. In either case the receiving 
station must be provided with an ordinary coherer circuit (micro- 
phone contact, electrolytic cell or magnetic detector) connected to a 
local battery and telephone receiver. 

In a recent number of the Elektrotechnische Zeitschrift, Herr E. 
Rulmer describes ‘some experiments carried out by him in this 
direction.'.* °° ‘ 









He used a 220-volt Poulsen arc burning in a hydrogen atmosphere. 



















The high-frequency circuit connected across the arc consisted of a b 
capacity of about ‘02 microfarad in the form of seven Leyden jars, x 
a variable. self-induction and the primary coil of a Tesla trans- 
former. With suitable tuning a steady high-voltage flame, several 
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centimetres long, could be maintained at the terminals of the trans- ‘lie 


former secondary. Viewed in an ordinary rotating mirror (at Pn 
140 R.P.M.), this flame appeared as a continuous are owing to its ' 
high frequency (some 300,000 periods per second). A Braun tube 
oscillograph placed in the transformer secondary showed two equal 
bands of light running parallel to the zero line, on both sides of it 
and of constant breadth. Such an oscillograph forms a convenient 
means of tuning the two circuits, and it also records the effects of 
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length and current variations in the arc by varying the breadth and 
intensity of the bands of light. It was, therefore, used as a means 
of indicating the effect of the microphone currents on the arc. For 
this purpose the choking coil placed in the arc supply circuit, to 
prevent the high-frequency currents passing back into that circuit, 
was replaced by an induction coil whose secondary was connected 
to a microphone and battery (see fig. 1). Every sound made into 
the microphone was now found recorded by the oscillograph »—the 
band of light varying in length and brightness. The vowel “0,” restau. 


for instance, gave the record shown in fig. 2 in the revolving experi 
mirror. handft 
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Whether the effects are due to amplitude variations or frequency An Ar 
variations is not of great importance—it is probable that both A coll 
effects are present. An eig 
When the oscillograph tube was replaced by a direct-curren Certai 
flame arc, this arc repeated every sound made into the microphone, by the ; 
with a loudness which exceeded that obtained with the speaking arc Mildé se 
as usually arranged. eight-hon 
Finally, wireless transmission of the signals was attempted however, 
The sending station was arranged as in fig. 3—the oscillograp! porary ¢e¢ 
being replaced by a short (14-metre) aerial, whilst the receiving into thei 
station arrangement wzs as shown in fig. 4. An ordinary micr« Besides 
phone was first used as the coherer in the receiving station, but this there w4 
was replaced later by an electrolytic cell, which acted more Owing to 
satisfactorily. tubes ceal 
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The few experiments carried out were confined to short distances, 
but the results were astonishingly good. With the 14-metre line 
very loud and distinct results were obtained over distances exceed- 
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ing 30 metres, and there is little doubt that with a longer aerial, 
distances of several miles could be bridged without difficulty. 
Fnrther experiments are being carried out. 








ELECTRICIANS’ STRIKE IN PARIS. 





Last week the City of Paris was plunged into darkness for two 
nights by a strike of the men employed in the various electricity 
works which supply the Secteurs. The men drew the fires at dusk 
on Friday evening practically without any warning, and people 
had their first intimation of the strike by the absence of electric 
current, which caused an immediate cessation of business. None 
of the evening papers had had time to get their latest editions 
printed, and Le Temps was the only evening paper which was able 
to convey the news to the rather anxious tradesmen in the 
boulevards. The Zemps is one of those newspapers which has its 
own installation of electric light and power. One or two music 
halls and theatres were able to continue their preparations for the 
evening representations for this reason also; but, as a general rule, 
there were no theatres open in Paris on Friday evening, nor places 
of amusement, nor even many cafés, for everyone hid been taken 
by surprise, and the price of the ordinary penny dip sustained a 
creat fluctuation within the next 24 hours—starting at 10 centimes 
each, the price of 50 centimes was reached. 

The situation would have been far more grave had the small 
electric station operated by the municipality and situated in the 
cellars of the Central Markets been included in the list of the 
affected central stations. This small station lights the markets and 
also a few of the surrounding customers’ premises. Of course, the 
bulk of Paris trade is done through these markets, and an absence 
of light and power would have meant famine prices at the 
restaurants for the following day, and Paris would then have 
experienced the full results of the irresponsible discussions of a 
handful of municipal councillors who should have taken a decision 
regarding the details of this question many months ago. 

Bad as things appeared on Friday evening, Saturday morning 
was worse. People expected to read all about the affair in their 
morning’s papers, but the morning papers did not appear. The 
Petit Parisien and Figaro alone, of the whole string of Paris dailies 
—and their name is legion—were enabled to carry out their usual 
printing arrangements, thanks to their completely installed plant 
cn their own premises. 

Demands were made that the strike should be ended by the 
employment of the military regiments of engineers, who are, of 
course, always available in a conscripted country like France. The 
matter received serious attention, and would have been put into 
effect the next day but for the conciliatory efforts exerted by both 
sides. The strikers made known that an attempt to employ the 
military would lead to serious riots, which were fortunately 
entirely absent, as was, indeed, any form of violence, but the 
threat had its effect in the acceptance by the men of the assurance 
of the public authorities that attention should be paid to their 
claims. These claims were not exaggerated, and included at first 
the following :— 

The maintenance of the personnel in the acquired situations. 

The assimilation of the personnel with the municipal services. 

Municipal pensious, with a retroactive effect. 

An Arbitration Commission to deal with salaries, &c. 

A collective contract. 

An eight-hour day. 

Certain of these claims had been already admitted in principle 
by the municipality as a basis for the adoption of the Schneider- 
Mildé scheme, but others had led to discussion—notably that of an 
eight-hour day.. The promoters of the Schneider-Mildé scheme, 
however, were against the inclusion of these terms in their tem- 
porary contract, and this fact appears to have exasperated the men 
into their very sudden, disconcerting and most inconvenient move. 
Besides the disturbances in the public life mentioned aboye, 
there was almost complete suspension in the postal services, 
owing to the impossibility of sorting the letters, the pneumatic 
tubes ceased working, the electric motors, of course, failing to drive 





the air-compressors ; the telephone service was seriously interrupted, 
owing to the lack of light the Governmental offizes were seriously 
disturbed, and a meeting of the Cabinet for the following day wa3 
with difficulty arranged. The Metropolitan Railway service was 
not affected in view of its own central stations remaining at work. 
Northing but the utter failure of means of existence could have 
affected Paris s> profoundly and in such a short space of time as 
the failure of electric light. Some ingenious attempts were made 
to supply the deficiency. Steam tractioa engines were requisi- 
tioned and belted to dynamos for the generation of energy for 
light and power ; automobiles were pressed into similar service and 
installed in the street on temporary bases; accumulators were 
brought up from several of the electric tramway depots, and used 
for the running of various machines. The strike has been called 
one of 24 hours, but, as a matter of fact, it lasted practically 
36 hours, that is, two nights and one day, and the losses occasioned 
to all people directly or indirectly using electricity will be counted 
by millions of francs, quite apart from the wiges and salaries lost 
to the more humble employé, artisan and night worker in general. 
The strike had results which will never be forgotten, and the imme- 
diate effect will be to bring public attention and reproach on the 
dallyings of the Municipal Council, which has proved itself s9 
incapable of dealing with the question in a satisfactory and 
equitable manner. 

The conflict may be taken to heart by many a wavering munici- 
pality regarding the granting of concessions, and the wisdom or 
unwisdom of undertaking this class of service as one of the responsi- 
bilities of local government. 








NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom a)! 
inquiries should be addressed. 


5,8934,06. ‘* Improvements in and relating to high tension electric switches.” 
Tue British THomson-Hovuston Co., Lrp. (General Electric Co., United 
States.) (Date applied for under Rule 5 of the Patents Rules, 1905, March 10h, 
1906.) February 27th. 


8,3454'06.. ‘‘ Improvements in or relating to charging accumulators.” E. pe 
MaARCAyY. (Date applied for under Rule i of the Patents Rules, 1905, 
April 6th, 1906.) February 28th. 

19,2194/06. ‘* New or improved electrical resistance device.’’ J. WaTKINSON 
and A. E. Payne. (Date applied for under Rule i of the Patents Rules, 1905, 
August 28th, 1906.) March Ist. (Complete.) 

4,574. “Improvements in and relating to secondary batteries.’ E. LL. 
OPPERMANN. February 25th. 

4,578. ‘* Apparatus for controlling electric currents.”” BE. pe BREMAECKER. 
February 25th. (Complete.) 

4,583. ‘‘ Improvements in and relating to apparatus for automatically opening 
and closing electric circuits.’”” A.G. Brookrs. (T. M. Foote-and W. F. Wolfe, 
United States, and A. V. Young, Germany.) . February 25th. (Complete.) 

4,593. ‘Improvements in transmitting apparatus for wireless telegraphy.” 


G. Marconi and Marconi's WIRELESS TELEGRAPH Co., Ltp. February 25th. 

4,609. ‘* Electro-magnetic compass or apparatus fordetermiming true magnetiv 
deviation, particularly at sea.”” L.D.J. A. Dunoyrer. (Date applied for ander 
Patents Act, 1901, March 5th, 1906, being date of application in France.) 
February 25th. (Complete.) 

4,615. ‘*Improvements in electric batteries." M. Nivonas and V. G. bE 
MALHERBE. (Date applied for under Patents Act, 1901, February 26th, 1906, 
being date of application in France.) February 25th. (Complete.) 

4,643. ‘* Improved means for binding or holding together the top ends of two 
or any suitable number of poles particularly suitable for telegraph, telephone 
and the like poles.”’ C. WabDE. February 26th. 

4,645. ‘*Telephone systems and exchanges.” 
26th. 

4,666. ‘Improvements in and relating to electric organs.” A. A. MUGNIER, 
February 26th. (Complete.) 

4,667. ‘‘Improvements in the manufacture of cheap and pcriect eleetrode 
contacts for sparking plugs.” J. ALDIGIER. February 26th. (Complete.) 

4,685. ‘Support for crown or antenne wires for electric masts..’ W. Farr- 
WEATHER. (The Brown Hoisting Machinery Co., United States.) February 26th. 
(Complete.) 

4,706. ‘‘Improvements in or relating to single-phase alternating current 
motors.” F. W. Howortu. (Akt.-Ges. Brown, Boveri & Cie., Switzerland.) 
February 26th. 

4,709. ‘Improvements in signalling by electro-magnetic waves.” R. A. 
FESSENDEN. February 26th. (Complete.) 

4,710. ‘‘Improvements in the transmission of energy by ¢iectro-magnetie 
waves.”” R.A. FEssenDEN. February 26th. (Complete.) 

4,711. ‘*Method of determining position of vessels at sea and apparatus 
therefor.” R.A. FEssENDEN. February 26th. (Complete.) 

4,712. ‘‘Improvements in or relating to signalling by electro-magnetic 
waves.” R.A. FESSENDEN. February 26th. (Complete.) 

4,713. ‘* Improvements in the transmission of energy by electro-magnetic 
waves.” R.A. FEessENDEN. February 26th. (Complete.) 

4,714. ‘‘Improvements in or relating to signalling by electro-magnetic 
waves.” R.A. FEessENDEN. February 26th. (Complete.) 

4,715. ‘‘ Improved method of amplifying feeble energy effe cis and apparates 
therefor.” R.A. FEssENDEN. February 26th. (Complete.) 

4,738. ‘* Improvements in and relating to electric percussion tools and the 
like.” ALLGEMEINE ELextricirats Ges. (Date applied for under Patents 
Act, 1901, February 27th, 1906, being date of application in Germany.) Febro- 
ary 26th. (Complete.) 

4,742. “* Improvements in alternating electric current motors.’’ THE BritisH 
THomson-Hovuston Co., Lrp. (The General Electric Co., United States.) 
February 26th. - 

4,743. ‘‘ Improvements in protective devices for electric conductors.” Brrris# 
THomson-Hovston Co., Lrp. (General Electric Co., U.S.) February 26th. 

4,744. ‘*Improvements in electric resistances especially applicable for use in 
connection with lightning arresters.’”’ British Tsomson-Hovston Co., Lp. 
(General Electric Co., U.S.) February 26th. 

4,758. ‘* Improvements in the ornamentation of gas and electric light fittings.”’ 
H. Davie and H. J. Pearce. February 27th. 

4,764. ‘Improvements in electrical spparatus for firing explosion charges. 
H. Davis. February 27th. 


1. H. Parsons. February 
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4,772. ‘* Automatic telephonic burglar alarm.’’ E. M. Parsons, F. P. SipLey 
and H. C, Weave. February 27th. 

4,783. ‘*Improvements in or relating to electric switches.’”’ F. Broap- 
BENT. February 27th. 

4,799. “Improvements relating to wireless telegraphy.” V. PovLsEN. 
February 27th. (Complete.) 

4,801. ‘‘Improvements relating to receivers for wireless signalling. 
VY. Poutson. February 27th. (Complete.) 

4,802. “Improvements relating to signalling in wireless telegraphy.” 
V. Poutson. February 27th. (Complete.) 

4,809. ‘Improvements relating to signalling in -wireless telegraphy.’’ V. 
Poutsen. February 27th. (Complete.) 

4,814. “Improved manufacture of electric incandescence filaments from 
tungsten or mixtures thereof with other metals.’’ Siemens & Haske Akt. GEs. 
‘Date applied for under Patents Act, 1901, March 10th, 1906, being date of 
application in Germany.) February 27th. (Complete.) 

4,828. ‘“‘Improvements in prepayment electric meters.’ . A. BERLAND. 
(Date applied for under Patents Act, 1901, July 10th, 1906," being date of 
application in France.) February 27th. (Complete.) 

4,831. “Improvements in electrical alarm apparatus.” 3B. Fert. 
February 27th. 

4,832. ‘*Improvements in voltaic cslls.’"” M. CHRISTENSEN. February 27th. 
Complete. ) 

4,833. ‘‘Improvements in and relating to the regulation of electric motor- 
generator sets."’ THE British THomson-Hovuston Co., Lrp., and E, GarTON. 
February 27th. 

4,842. ‘ Improved liquid switch for the control cf-electric motors and other 
electric circuits."” G. J. Puitporr and G. H. ALpERTON. February 28th. 

4,844. ‘‘Improvements in or relating to electric storage batteries.’’. J. H. 
West. February 28th. 

4,854. ‘Process and apparatus for the production of electric current.’ 
E. F. BAMBER. February 28th. 

4,865. ‘Improvements in or in connection with holders for incandescent 
electric lamps.”” J. W.B.Lockwoop. February 28th. 

4,927. ‘* Improvements in or relating to electric furnaces.”” F.M. CHAPLET 
and THe Societe La Neo METALLURGIE. (Date applied for under Patents Act, 
1901, September 25th, 1906, being date of application in France.) February 
28th. (Ccmplete.) 

4,930. ‘‘ Improvements in protective devices for electric conductors.” THE 
Baitish THomson-Hovuston Co., Lrp, (General Electric Co., United States.) 
February 28th. 

4,931. “Improvements in electric arc lamps.’’ THE British THOMSON- 
Houston Co., Lip. (General Electric Co., United States.) February 28th. 

4,937. ‘Insulating composition.” J.E. Giton. March Ist. 

4,945. ‘Improvements in photometers or apparatus for testing the intensity 
‘f light comprising the use of selenium cells.”” T.Torpa. March Ist. 

4,950. ‘‘ Lifeguard for electric tramways, motor-omnibuses, motor-cars and 
other power-propelled vehicles.’’ P. Bisset. March Ist. 

4,995. ‘* Electric fuses and fuse carriers.’’ A. F., RepmMan and A. M. SMirH. 
March Ist. 

5,012. ‘‘Improvements in electrical protective apparatus.”’ F. B. Cook. 
March Ist. (Complete.) 

5,025. * ‘* Improved current collector for use in stud-contact systems of electric 
traction.” W. GrirritHs and B. H. BepeLL. (Date applied for under Patents 
Act, 1901, " Merch 3rd, 1906, being date of application in Belgium.) March Ist. 
Complete. ) 

5,036. ‘‘ Improvements in and relating to the manufacture of tubular articles 
ny electrolysis.” A. Uzac. (Date applied for under Patents Act, 1901, March 
3rd, 1906, being date of application in France.) March Ist. (Complete.) 

_ 5,037. ‘“‘Improvements in methods of and means for regulating electric 
lighting systems.”” THE British THomson-Houston Co., Lrp, (The General 
Electric Co., United States.) March Ist. 

5,050. ‘‘ Ignition system for explosion engines.”” W. Ross, March 2nd. 

5,059. ‘* Mechanical electrical apparatus to warn the driver of the train and 
the signalman in the cabin in advance that the train is passing a signal set-at 
Janger.”” C, HiacHLirFe. March 2nd. 


5,066. ‘‘Improvements in electric ‘‘earth’’ return connections.” TT. G. 
HANN and A, E. InGue. March 2nd. 
116. ‘Improvements in and relating to electric switches.” G. McALPINE. 


Mareb 2nd. (Complete.) 
5,120. *‘ Improvements in devices for automatically cutting off A oe electric 


urrent from overhead cranes or any electrical machine.” J. R. JOHNSON. 
March 2nd. 

5,133. “Improvements in compound electric motors.’’ Henry LeErrnen. 
“March 2nd. 








PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 





1905. 


"ENTILATING AND CooLine Dywamo- Reapanao Macuines. 8. VonAmmon. 25,561. 
December 8th. 





1906. 

VaRIABLE Time Exectric Swircnes. R. P. Webber and J. D. Ravenscroft. 
15,496. July 9th. 

Yarour: Lames. A. A. Warner. 19,679. September 4th. (Date applied for 
under International Convention, October 20th, 1905.) 

ELECTRICAL ILLUMINATED DEVICES FoR UsE FOR ADVERTISING OR OTHER PURPOSES. 
A. B. Gregson. 20,835. September 19th. 

ROCESS FOR INCREASING THE ELECTRICAL Capacity oF SPONGY LEAD PLATES FOR 
SroraGE Batrerixs. J. Diamant. 22,819. October 9th. 

RAILWAY SIGNALLING AppaRATUS. A.J. Hitch. 1,403. January 18th, 

ELHCTRO-PLATING Apparatus. A. Schmitz. 1,628. January 22nd. 

Exvectro-PiaTinG Apparatus. A. Schmitz. 1,628a. January 22nd. (Date 
applied for under Rule 5, Patents Rules 1905, "January 22nd, 1906.) . 

APPARATUS FOR MEASURING TEMPERATURES BY ELECTRIC RESISTANCE THERMO- 
METERS. Siemens Bros. « Co.and A. Gordon. 1,852. January 25th. 

SSLECTRICALLY OPERATED SIGNALS FOR RarLways, TRAMWAYS AND THE LIKE, 
Allgemeine Elektricitiits-Ges. 1,867. January 25th. (Date applied for 
under International Convention, January 25th, 1905.) : 

APPARATUS FOR HEATING AIR BY Exxcrricity. 8. QO. Cowper-Coles. 2,072. 
January 26th. 

DynaMo-ELectric Machines ror. ELECTRICALLY ProPELLED VEHICLES. British 
Thomson-Houston Ce. (General Electric Co.) «2,458, January 31st. 

=ZLectric Motor StaRTERS witH OvaRLoAD AND No-VotTaGE RELEASE. W. 

Siebert, 2,479. February lst. 


DEVICE FoR GRINDING THE CONTACT SURFACE OF CARBON BRUSHES FOR Dynamos 
AND THE LIKE. A. Watkins. 2,514. February lst. 

MaGNETO MAcHINES FOR USE IN CONNECTION WITH IGNITION SYSTEMS OF ELEc- 
TRICALLY-FIRED INTERNAL ComBUSTION ENGINES, Electric Ignition Co. and 
F.H. Hall. 2,936, February 7th. 

MaGnetic CiutcHes. F.R.Martinand O.M. Shepherd. 3,663, February 14th. 


te: FoR ELEcrRic CABLES AND THE MANUFACTURE THEREOF, J. Stratton, 
E. A. Claremont, C. J. Beaver and A. E. Tanner. 5,945. March 12th, 

TrovuGHSs FOR ELEcTRIC CABLES AND THE MANUFACTURE THEREOF. J, Stratton, 
E. A. Claremont, C. J. Beaver and A. E. Tanner. 5,947. March 12th. 

CLockwork Driven CoMMUTATOR SWITCH FOR WORKING SONOROUS AND OTHER 
Sicnats. G. Ulmann. 6,367. March 16th. 

Exectric Coin-FRKED METERS. R. A. Marples, S. G. Leach, J. W. Rook and 
F.J. Beaumont. 7,283. Maich 26th. 

Process oF TREATING SHEET METAL AND DeEposiTiING MrtaLuic Coatines 
THEREON BY Exvectrouysis. A. E. Edwards. (Firm of Hille and Muller.) 
9,435. April 21st. 

AvuTomaTic BLock SIGNAL SYSTEM FoR Evectric Raitways. G. W. Johnson and 

.-H. Ackermann. 9,556. April24th. (Date applied for under International 
Convention, April 25th, 1905.) 

MANUFACTURE OF LEADING-iN CONDUCTORS FOR INCANDESCENT ELECTRIC LAMPs 
AND ANALOGOUS GLass VESSELS. A. E, Hyde. 10,472. May 4th. 

MACHINES FOR USE IN THE MANUFACTURE OF INCANDESCENT ELEcTRIC Lamps. 
British Thomson-Houston Co. (General Electric Co) 12,731. May 8lst 

GUARD FOR THE MOUTHPIECE OF TELEPHONIC TRANSMITTERS. G, E. Grimm. 
13,201. June 7th. (Date applied for under International Convention, 
August 12th, 1905.) 

CONNECTING MEANS FOR THE POLE PLATES OF THE InDIVIDUAL CELLS OF STORAGE 
Barreries. G. Dreihardt. 15,785. July 12th. 

DovuBLE CATENARY SUSPENDERS FOR OVERHEAD ConpDvucToRS OF ELEcTRIC Rai- 
WAYS AND TraAMways. P. Dawson. 16,712. July 24th. 

CLIP FOR CONNECTING THE TROLLEY WIRES OF ELECTRICAL RAILWAYS AND TRAM 
WAYs TO CATENARY SUSPENSION WirES. P. Dawson. 16,718. July 24th. 
DeEvICEs For CooLinc DynaMO-ELECTRIC MACHINES OR APPARATUS. Al]gemeine 
Elektricitaits-Ges. 18,0f0. August llth. (Date applied for under Inter 

national Convention, August 12th, 1905.) 

APPARATUS FOR EFFECTING THE INTERDEPENDENCE OF Railway PoINTs anp 
Sicnats. Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) 19,640. 
September 3rd. 

Exectric BaTTeRIEs. A.B.P. Accumulator Co. and T. P. Barker. 20,398, 
September 138th. 

ADJUSTABLE PENDANTS FOR Hanecinc Lamps. E.Shaw. 20,789. September 19th. 

Mvttrete Carbon Arc Lamps. W. Mathiesen. 22,681. October 12th. 

VARIABLE CANDLE-PowER Fitectric INCANDESCENT Lamps, T. N. Atkinson 
and H. E. Churchman. 23,380. October 22nd. 

METHOD OF OPERATING ELECTRICAL SMELTING Furnaces. A. Hiorth. 28,959. 
December 19th. (Date applied for under International Convention, May 
5th, 1906.) 

INSULATED CONDUCTORS AND WINDINGS SUITABLE FOR USE IN THE CONSTRUCTION 
oF TRANSFORMERS, DYNAMOS AND OTHER ELECTRICAL APPARATUS. A, F 
Berry. 2,066. January 26th. 

PoLes FOR WIRELESS SIGNALLING. M. Zelensky. 2,156. January 27th. 

ELECTRICALLY-PROPELLED VEHICLES, M., Pfatischer. 2,829. January 30th. 

SINGLE-PHASE ALTERNATE CURRENT Motors AND GENERATORS. V. A. Fynn. 
2,367. January 30th. 

Euecrric Furnaces. A.G. Betts. 2552. February Ist. 

CoMMUTATION WINDINGS FOR DrRECT CURRENT DyNAMO-ELECTRIC MACHINES. 
Siemens Bros. & Co., J.C. Wilson and W.G. Griffith. 2,705. February 8rd. 

ELectricaL Time SwitcHes. R. F. 8. Venner and R. C. Griesbach. 3,540. 
February 13th. 

Contacts FoR USE IN CONNECTION WITH ELECTRIC WARNING SIGNALS FOR RaIL- 
WAYS AND THE LIKE, J. A. Hollyer. 3,620. February 11th. 

ARMATURE WINDINGS FOR CoMMOTATING ELECTRIC MACHINES, ESPECIALLY FoR 
Hie SPEED Macuines. Phoenix Dynamo Manufacturing Co. and R. Pohl. 
4,498. February 23rd. 

TROLLEYS OR COLLECTORS FOR Extecrricity. J.A. Lamb. 5,811. March 10th. 

ELECTRICAL APPARATUS FOR TRANSMITTING SicGNaLs. C. Salmon and A. J. 
Creffield. 8,371. April 7th. 

MEANS FOR OPERATING THE SwitTcHES, FrRoGS AND SIGNALS OF ELECTRIC TrRAM- 
ways. L. Atkinson. 9,915, April 27th. 

Exectric Asc Lamps, J. Brockie. 10,610. May 5th. 

SysTEM oF ELECTRICALLY CONTROLLING OR LiGHTING UP Gas Lamps, Electrica 
Improvements, Ltd.,and A. E. Hacking. 12,025. May 23rd. 

APPARATUS FOR OPERATING RaiLway SIGNALS IN CONNECTION WITH PoINTs. 
Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) 12,067. May 28rd. 


ExeEctric IGNITERS FOR EXPLOSION Enoines. A. Streuber. 12,305, May 26th. 


METHOD AND MEANS FOR DRIVING MACHINES ELECTRICALLY. Siemens Bros.’ 
Dynamo Works, Ltd. (Siemens Schuckertwerke.) 15,231. July 4th, 

INSULATED BusHINGsS FoR ELEcrric Crrcuir Wines. E.C. R. Marks, (Federa! 
Electric Co.) 18,659. August 20th. 

Compounp TELEPHONES. C.G. F, Holmgren and A.E.Brahm, 18,914. Augusi 
24th. (Date applied for under International Convention, March 9th, 1906.) 

ELECTRICALLY-DrIVEN Rinc Spryninc Macuines. Akt.-Ges. Brown, Boveri an 
Cie. 19,626. September 3rd. (Date applied for under International Con 
vention, September 14th, 1905.) 

DEVICES FOR CoUPLING SELECTED RaILWay SIGNALS wirH A ComMMON ACTUATIN( 
Mecuanism. Siemens Bros. & Co, (Siemens & Halske Akt.-Ges.) 20,512 
September 12th. 

Exectric Furnaces. A. Hiorth. 28,270. December 12th. 

MEANS FOR PREVENTING PREMATURE IGNITION IN INTERNAL COMBUSTION ENGINE . 
F. Reichenbach. 69. December 8th. 

RECORDING AND INDICATING THE USE OF, AND CURRENT USED IN, ELECTRICA! 
HEATERS AND OTHER ELECTRICAL APPLIANCES. T. E. R. Phillips. 2,57!. 
February 2nd. 

ConTROLLING Devices For Exectric Motors. British Thomson-Houston Co 
(General Electric Co.) 2,629. February 2nd, 

ARTIFICIAL CABLES AND ELECTROSTATICALLY INDUCTIVE RESISTANCES, AND 1 
MATERIAL FOR MAKING THE SAME. G. F’. Mansbridge. 2,666. February 3rd. 

ExectricaL Toy orn Game. T. Doddrell. 2,963, February 7th. 

SEPARATION OF PARTICLES OF DIFFERENT DiELEcTRIC Capacities. H, M. Sutton 

998. February 7th. 

Exectric Reputsion Motors. G, Finzi. 8,012. February 7th. (Date applic: 
for under International Convention, February 8th, 1905.) 

Dynamo-ELectric Macuines. L. Torda. 8,185, February 9th. 

Execrric Arc Lamps. J. Brockie. 3,340. February 10th. 

Macnetic MATERIAL FoR ELECTRICAL PuRPOSES AND METHOD OF PRODUCING TH! 
samMk. British Thomson- Houston Co. (General Electric Co.) 3,455 
February 12th. 

ELecrric FusisLE Cut-Outs. O. L. Peard. 3,784. February 15th. 

Etevtric ConTROLLERS. British Thomson-Houston Co, (General Electric Co.) 
4,822. February 21st. 

Exectrric Motor Controt SysteEMs SPECIALLY APPLICABLE TO THE OPERATING 
Means FoR Butk-Heap Doors AND THE LIKE. British Thomson-Houston 
Co. (General Electric Co.) 4,513, February 28rd. 

LIGHTNING ARRESTERS. British Thomson-Houston:Co. (General Electric Co.) 
4,709. February 26th, 
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